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Write  for  catalog  of  over 
1,300  STOCK  ITEMS 
with  UTC  top  Quality 
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Papular  Priced 
Matched  Components 

for 

Power  Supplies 

Modulation 


Pre- Amp  & 

Power  Amplifiers 

...for  entire  ham  rigs 


Thirty  years  of  attention  to  ham  requirements 
have  resulted  in  a  complete  line  of  reliable, 
high  quality  components  geared  especially  to 
your  needs.  The  "S"  series  of  audio  and  power 
transformers  and  reactors,  designed  specific- 
ally for  ham  and  PA  service,  are  completely 
matched  for  compatibility  in  constructing  a 
rig.  These  are  popular  priced  units  which  afford 
the  ham  the  full  benefits  of  UTC's  established 
excellence  for  quality  components  coupled  with 
high  reliability. 
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Our  cover  this  month  is  by  Sidney 
Willis  of  Bennington,  N.H.  Sid  is  a 
weU-known  artist  who  specializes  in 
still  lifes  of  objects  associated  with 
Old  New  England;  he  has  won  a 
number  of  gold  medals  at  ME,  Art 
Shows. 
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Compact  Six  and  Two  Transmitter  . .  K6RIL. 

Here's  a  very  clever  60  watt  rig;  easy  to  build,  too. 

Poorboy  Mark  II  Quad K4USK 

A  simple,  light,  three-bond  quod. 

5dB  Gain  on  75  m  Mobile .  .W3BTQ. 

Increase  your  mobile  signal  at  low  cost. 

Accurate  VHF  Frequency  Measurements  W5WGF 

Use  your  BC-221  for  high  accuracy  on  two  meters. 

Add  SSB  AGC  to  Your  Receiver WIOOP 

It's  not  hard  or  expensive. 

Ultimate   Station   Control .W2AJW 

You  mean  you're  using  o  89tf  knife  switch?? 

Match  Box  Tuner W6BLZ.  .  .  .  .  . 

W6BLZ's  version  of  o  Johnson  antenna  tuner. 

Two  Transistor  Testers    ............  .W6AJF.  . 

One  simple,  the  other  simpler.  Both  work  well. 

Transistor  Voltage  Regulator WB6MOC.  . 

Need  9  to  28  V  at  10  A? 
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WB2JQC 


A  Visit  to  the  R.  L.  Drake  Company  . 

A  short  tour  of  their  factory. 

Try  Homebrewing  Now  ♦,........ 

It's  not  hard  or  expensive. 

Diodes  for  OT's  and  Beginners  .....  .  W2DXH.  .  .  . 

There's  no  reason  not  to  understand  them. 

Two  Meter  Repeater .W5KPZ.  .  ,  . 

Even  if  you  don't  need  a  repeater,  this  is  interesting. 
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Complete  Overload  Protection   . 
This  one's  pretty  original. 
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Heathkit  HM-15  SWR  Meter W7IDF.  . 

Ken  likes  it. 


A  Pox  on  Your  Junk  Box WA6JNI 

Maybe  some  people  shouldn't  build  .  .  . 


68 
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Drafting  for  the  Ham  Writer K0EFC.  .  .  . 

This  article  contains  charts  of  our  schematic  symbols 

Lafayette  HA-650  Transceiver WA1CCH,  .  .  . 

Six  meters — portable  and  carefree. 

Conor  800  TV  Camera  Kit W3WTO 

Like  to  get  on  ham  TV  inexpensively?  This'll  help. 
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Gus:  Part  15 W4BPD 

Gus  continues  his  visit  to  the  Seychelles. 
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Coaxial  Accessories  Handbook  ....  +WA6BSO 

The  third  part  of  Jim's  series  on  coaxial  systems  covers 
antenna  tuners,  baluns,  switches,  relays,  dummy  loads,  SWR 
bridges  and  attenuators. 
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never  say  die 

First  WTW  Winner 

The  first  complete  collection  of  QSI/s  for 
the  Worked  the  World  Certificate  was  re- 
ceived here  in  Peterborough  July  8.  Cdr,  Gay 
Milius  W4NJF  of  Norfolk,  Virginia  sent  in  104 
good  cards  to  be  the  first  winner.  Gay  is  a 
Legal  Officer  at  the  U.S.  Naval  Station  in  Nor- 
folk; he  has  an  AB  from  Dartmouth  and  LLB 
from  Fordbam.  Gay  has  written  a  number  of 
articles  for  ham  magazines,  and,  as  the  photo 
shows,  is  an  avid  DX'er, 

Who's  going  to  be  next? 

ET3AC  system 

One  of  the  problems  facing  all  DXpeditious, 
and  for  that  matter,  just  about  all  rare  DX 
stations,  is  how  to  go  about  working  the  max- 
imum number  of  stations  in  a  minimum 
amount  of  time.  Those  of  you  who  chase  DX 
know  only  too  well  how  terrible  some  of  the 
stations  do  at  this  art  form. 

Our  more  experienced  DXpeditioners  have 
got  the  business  fairly  streamlined.  Don  Miller 
cranks  out  one  or  two  contacts  a  minute  for 
hours  on  end,  Gus  does  likewise,  Don  and  Gus 
use  split  frequencies.  They  usually  operate 
down  around  14100  kHz  on  sideband  and 
then  listen  from  14200  up  for  calls.  This  works 


Gay    Milius    W4NJF#    winner    of    the    first    WTW 
award. 


pretty  fast,  but  they  do  have  to  sit  and  wait 
for  each  caller  they  hear  to  stop  sending  be- 
fore they  can  work  him.  Most  savvy  DXers 
make  their  calls  short,  but  now  and  then  von 
run  across  an  idiot  that  spells  out  his  call  four 
times  and  you  wonder  if  he  is  ever  going  to 
shut  up. 

When  you  are  transceiving  on  your  own 
frequency  the  pileup  problem  can  be  devilish. 
Some  DX  stations  find  they  have  to  wait  sev- 
eral minutes  before  fellows  stop  calling  them 
long  enough  to  let  anvone  hear  them  come 
back.  This  only  happens  when  the  DX  station 
lets  the  situation  get  out  of  control  I've  had 
Uood  success  on  my  own  frequency  from  rare 
spots  by  standing  by  for  short  calls  from  spe- 
cific areas  and  using  fast  break-in.  I  can  usu- 
ally keep  up  with  Don  and  Gus  in  contacts 
per  hour  using  this  system. 

The  other  day  I  heard  Blake,  ET3AC,  using 
a  new  idea  while  he  was  knocking  them  off 
from  FL8AG.  The  idea  seems  like  a  good  one 
to  me  and  Vd  like  to  pass  it  along  because  I 
think  it  has  possibilities  for  working  even  more 
stations  per  given  time  than  those  we've  been 
using,  Blake  would  announce  that  he  was  go- 
ing to  tune  a  band  of  frequencies  for  given 
time  and  write  down  all  the  calls  he  heard.  He 
would  then  look  for  the  fellows  on  his  own 
frequency  with  fast  break-in.  This  spread  out 
all  of  the  calling  stations  over  a  ten  or  twenty 
kilocycle  band  so  he  could  get  their  calls  easily, 
and  this  is  the  hardest  part  of  the  contacts. 
He  knocked  off  two  to  three  a  minute  average 
this  way. 

Some  rare  DX  operators  complain  that  they 
get  mobbed  every  time  they  come  on  the  air 
by  all  the  fellows  who  want  a  QSL  card.  Sure 
they  do  .  .  ,  because  they  haven't  taken  the 
few  days  it  takes  to  work  the  several  thousand 
DXers,  If  they  would  just  devote  a  few  days 
to  working  stations  as  fast  as  they  can  and  get 
the  services  of  a  QSL  manager  they  would  be 
able  to  operate  with  little  interference  in  the 
future. 

It  is  possible  to  take  the  heat  off  by  work- 
ing all  the  DXers,  We  have  several  countries 
with  just  one  or  two  stations,  but  which  are 
not  considered  rare  by  any  means.  IVe  oper- 
ated from  4U1ITU  main    times  and  it  is  so 

■ 

common  even  though  it  is  the  only  station  in 
the  "country"  that  I  frequently  have  to  call  CQ 
a  couple  of  times  to  get  a  contact  from  there, 
To  perk  up  interest  in  this  station  they  had  to 
run  through  some  new  prefixes  (4U21TU, 
etc.). 

And  let's  just  have  a  word  on  QSL's.  They 
are  a  heck  nf  a  lot  ol  trouble,  as  I  know  only 

(Continued   on    page   80) 
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NEW  from  International 


SINGLE  SIDEBAND 

9mc  EXCITER-DRIVER 
50-54mc  MIXER-AMPLIFIER 

The  SBX-9  Exciter-Driver  and  the  SBA-50  Mixer-Amplifier 
provide  the  perfect  combination  for  50-54mc  SSB  operation. 
Performance,  versatility  and  reliability  are  incorporated 
into  this  new  SSB  pair.  A  tremendous  value  at  a  low  price! 
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Model  SBX-9 


SPECIFICATIONS: 

Exciter-Driver  9mc 
Tubes:        6BH6  Oscillator 

12AX7  Audio 

7360  Bal  Modulator 

68A6  RF  Amplifier 
Filter:         Four  crystal  half  lattice 

Carrier  Suppression  45db  mm. 

Unwanted  SB  Atten.40db  min. 
Output:      Provides  voltage  drive  for 

mixer  such  as  SBA-50 
Controls:    Carrier  Balance 

Microphone  Gain 

Test  Switch 

USB-LSB  Switch 
Metering:  RF  output  for  balance 

adjust.  Two  sensitivity 

ranges  available  with 

front  panel  switch. 
Misc:  Relay  included  for  push-to-talk 

operation.  Crystals  for  upper 

and  lower  sideband  included. 

Requires  high  impedance  microphone. 

For  operation  on  117  vac  60  cycle  power, 

$125.00 


Order  direct  from 
International  Crystal  Mtg.  Co. 


Drive: 

Output: 
Controls: 


Model  SBA-50 

SPECIFICATIONS: 

Mixer-Amplifier  50-54mc 
Tubes:       6U8A  Oscillator-Mixer 

12BY7A  Amplifier 

6360  Linear  power  amplifier 

Requires  9mc  sideband  signal 

from  SBX-9 

SSB  single  tone  10  watts 

On-Off  Power 

PA  Grid  Tune 

PA  Plate  Tune 

PA  Load  Tune 

Metering  Switch 
Metering;  Oscillator 

9mc  Drive 

Buffer  Grid 

PA  Grid 

RF  Out 

Three  positions,  uses  3rd 

overtone  41-45 mc  range. 

Crystal  frequency  =  final 

frequency  —  9mc 

Accessory  socket  provided  for 

connecting  keying  circuit  to 

SBX-9.  Comes  with  three  crystals. 

Specify  frequency  when  ordering. 

For  operation  on  117  vac  60  cycle  power, 

$145.00 


Crystals: 


MisC: 
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Editor's  Ramblings 


Paul  Franson  WAICCH 


Abbreviations— again 

fve  been  very  surprised  at  the  smallness  of 
l lie  uproar  over  our  adopting  the  modern 
hertz  for  the  older  term,  cycles  per  second 
We've  only  received  three  letters  so  far,  and 
two  of  them  end  with  the  clever  pun,  "  «  .  ,  it 
hertz," 

The  tables  on  this  page  list  the  rest  of  the 
relevant  abbreviations  for  units  from  the  in- 
ternational system  adopted  by  the  NBS,  the 
IEEE,  and  many  U,S.  magazines— including 
73.  Most  of  the  changes  are  minor,  and  serve 
mostly  to  avoid  the  inconsistencies  of  the  older 
system:  m  means  milli,  micro  and  mega  in  m/i, 
mf  and  mc  as  used  by  older  magazines.  Never- 
theless, some  of  them  look  a  bit  peculiar  at 
first,  though  not  as  bad  as  Hz.  In  a  few  years, 
well  be  so  used  to  the  newer  system  that  the 
old  abbreviations  will  look  as  odd  as  the  old 
schematics  in  Radio  or  pre-war  QSTs,  Here 
are  some  of  the  abbreviations  we  normally 
use: 

capacitance:  pF?  |iF 
current;  uA,  mA,  A 
frequency:   Hz.   kHz,   Mil/ 
inductance:    mH,  mH,  H 
power:  m\V?  mW,  W,  kW 
power  gain:  dB 

resistance  or  impedance:  Cit  kO?  MQ 
time:  ms,  s 
voltage:   \x\\  mV,  V,  kV 

Some  of  the  units  are  rarelv  used  in  eleo 

i 


Abbreviations  for  Basic  Units 


Nome 

ampere 

bet 

coulomb 

farad 

henry 

hertz 

(old  cps) 

joule 

meter 

ohm 

second 

Siemens 

(old  mho} 

volt 

watt 

weber 


Quantity 

current 

gain,  loss 

charge 

capacitance 

inductance 

frequency 

work,  energy 
length 

resistance 

time 

conductance 


Abbreviation 

A 
B 

C 
F 
H 
Hz 

J 

m 

Q 

s 
S 


V 

w 

Wb 


voltoge 
power 
magnetic  flux 

Note  that  abbreviations  for  units  derived 
from  proper  names  are  capitalized.  Other 
units  such  as  hour  and  foot  can  also  be 
used,  of  course.  Liter  and  ampere-hour  are 
units  of  capacity,  but  the  farad  is  the  unit 
of  capacitance. 


tronics,  of  course.  Many  of  the  prefixes  are 
also  rare:  tera  is  almost  unknown;  giga  is  used 
only  in  gigahertz;  hecto  and  deka  aren't  used; 
deci  is  used  only  in  decibel  and  centi  in  centi- 
meter; nanofarad  (.001  uF  or  1000  pF)  is 
used  in  continental  Europe  but  not  often  in 
the  U.S.;  femto  ;md  atto  aren't  used  in  radio- 

nt  least  by  hams. 

Many  possible  combinations  of  prefixes  and 
units  are  not  used  or  are  rarely  used.  Here  are 
some  surprises: 
MC:  megacoulomb 
(.iS:  microsiemens  (micromho) 
mF:  millifarad  (1000  MF) 
MF:  megafarad  (1,000,000,000  MF) 
MA:  megaampere  (1,000,000  ampere) 

Confused?  You  needn't  be.  The  whole  s> 
tern    is   straightforward    and   easy    to    under- 
stand after  a  few  minutes'  study. 

.  .  ,  WAICCH 


Prefixes  Used  with  Basic  Units 


Name 

tera 

giga 

mega 

kilo 

hecto 

deka 

deci 

centi 

milli 

micro 

nano 

pico 

femto 

atto 


Abbreviation 

T 

G 

M 

k 

h 

da 

d 

c 

m 

I* 
n 

P 
f 

a 


Multiply  by 


or 
or 
or 

or 
or 


1,000,000,000,000 
1 ,000,000,000 
1,000,000 

1,000 
100 


Some  prefixes  are  capitalized  and  some  small 
prefixes  are  used  in  electronics. 


10w 

10* 

10° 

10a 
102 
10 

tor1 

io_s 

10"* 

io- 
io-' 

10'11 

10~M  or  .000  000  000  000  001 

10"u  or  .000  000  000  000  000  001 

The  distinction  is  important.  Not  all  of  the 


1/10  or  .1 

1/100  or  .01 

.001 
or   .000  001 
or  .000  000  00 1 
or  .000  000  000  001 


or 
or 
or 
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CONVENIENCE  ENGINEERED  HAM  GEAR 


by  ffkfaj 


COAXIAL  ANTENNA 

with 


SWITCH 


AUTO 


ATIC 


GROUNDING 


Another  first  from  Waters!  Now,  as  easily  as 
you  switch  from  beam  to  dfpole  .  .  .  from  40 
meters  to  75,  you  can  switch  your  entire  an- 
tenna system  to  ground  with  the  newest  addition  to  our  line  of  coaxial  switches,  PROTAX, 
automatic-grounding  coaxial  antenna  switch!  Designed  with  the  same  advanced  engineering 
skill  that  outmoded  alt  other  coaxial  switches  two  years  ago,  PROTAX  is  another  giant  step 
forward  in  "Convenience  Engineered"  ham  gear  by  Waters,  In  effect,  PROTAX  is  two  switches 
in  one  ...  a  regular  antenna-selector  switch  with  power-carrying  capacity  of  1,000  watts  that 
becomes  a  grounding  switch  for  all  antennas  (leaving  the  receiver  input  open)  when  the  rig 
is  not  in  use.  In  two  distinctive  models:  #375  —  six  position  and  ground  with  back  connectors; 
#376  —  five  position  and  ground  with  connectors  in  radial  arrangement.  (#376  has  its  own 
wall-mounting  bracket) 


AUTO- 
MATCH 

You'll  boost  your  sig- 
nals up  to  4  db  with 
AUTO-MATCH,  the 
but! t-to- last  mobile 
antenna.  Operates  all 
bands  with  only  a 
change  of  Top-Center 
loading  coils  .  .  .  has 
rugged  new  fold-over 
hinge  *  .  .  fits  any 
standard  base  or 
bumper  mount. 


flfafa* 


PRICES 


MAST   370*1    „ 
RADIATOR  TIP 

370-2  

COIL  370-75 
COIL  370*40 
COIL  370-20 
COIL  370-15 
COIL  370-11 
COIL  370-10 
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$12.95 

9,95 

15.95 
14.95 
13.45 
12,75 
11.95 
11.95 


REFLECTOMETER 

Amazing  new  REFLEC- 
TOMETER tells  you  both 
forward  and  reflected 
power  in  RF  watts  on  every 
transmission.  Two  separate 
scales  insure  accurate 
readings  to  1000  watts. 
VSWR  easily  determined, 
too!  Complete  with  direc- 
tional coupler  and  cable. 

Model  369 .$115.00 


WaJlM  UNIVERSAL 

HYBRID  COUPLER  II 

PHONE  PATCH 

The  ultimate  in  phone 
patches  providing  effort- 
less, positive  VOX  opera- 
tion *  .  .  and  it  also  con- 
nects tape  recorder  for 
both  IN  and  OUT.  Built-in 
Waters  "Compreamp"  in- 
creases low  telephone  line 
signals  while  simultane- 
ously preventing  over- 
modulation.  "Compre- 
amp" also  operates  alone 
(without  patch)  with  sta- 
tion mike. 

Model  3002 


.    a    i      .     i     ».   -i     i 


$69.95 
(less  battery) 

Model  3001 $49.50 

(without  "Compreamp") 


WATERS 

MANUFACTURING  INC. 

WAYLAND,    MASSACHUSETTS 
WATERS  PRODUCTS  ARE  SOLD  ONLY  THROUGH  WATERS  QUALIFIED   DISTRIBUTORS 
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Del  Crowell  K6RIL 
1674  Morgon  Street 
Mountain  View,  Cal, 


Compact  Transmitter 
for  Six  and  Two 


Here's  one  of  the  cleverest,  simplest  and  most 
effective  two-hand  VHF  transmitters  weve  seen. 
Wouldn't  you  like  one? 


Many  VHF  operators  have,  at  one  time  or 
other,  had  the  urge  to  have  a  signal  with 
punch.  After  looking  through  many  issues  of 
magazines  and  handbooks,  I  noticed  there  is 
very  little  information  published  on  band- 
switching  VHF  transmitters.  This  inspired  me 
to  design  this  compact  transmitter,  in  which 
changing  bands  and  retiming  can  be  done  in 
very  few  minutes.  Using  600  volts  on  the  final 
the  power  output  is  approximately  60  watts  on 
2  and  70  watts  on  (1 


Mll)-£SMHt 
(2U)-24MHe 
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50  MH* 


►144  MHl 


-30M4I 

-H44MH1 


12.6V   2-54 
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+SOO 
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0 

+  600 
[75  mA 

uoow  input) 


Fig.  L  Block  diagram  of  the  simple  six  and  two 
meter  bond -switching  transmitter  with  60  watts 
output. 


This  article  covers  the  rf  section  only.  The 
power  supply  and  modulation  is  left  up  to 
the  builder. 

Circuit  description 

The  circuit  is  a  simple  but  very  effective 
design  using  the  following  tube  lineup;  A 
6CL6  oscillator  (VI)  uses  crystals  in  the  8-9 
or  24-27  MHz  range  and  the  plate  tunes  from 
23,5  to  27  MHz.  Next  a  6CL6  multiplier 
(V-2)  either  doubles  to  50  MHz  or  triples  to 
72  MHz.  The  plate  is  tuned  to  72  MHz  on  2 
meters  and  on  6  meters  a  shunt  capacitor  C9 
is  switched  in  to  tune  the  50  MHz  range.  The 
drive  uses  a  7558  as  a  straight  thru  amplifier 
mi  6  meters,  or  as  a  doublet  on  2  meters,  be- 
cause of  loss  of  driving  power  on  2  meters 
the  screen  voltage  on  V2  and  V3  is  increased 
by  shorting  out  a  27  k  resistor  R-li  with  the 
bands  witch.  This  increases  the  driving  power 
to  obtain  satisfactory  final  grid  drive.  The  7558 
nses  an  unusual  tank  circuit  which  has  two 
resonances.  On  6  meters,  one  half  of  L3  ami 
L4  is  resonant  at  50  MHz  and  on  2  meters  L3 
is  resonant  at  144  MHz,  with  L4  acting  as  an 
rf  choke,  G-15  is  adjusted  so  that  at  50  MHz 
the  capacitance  is  near  maximum  and  at  144 
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12  VDC 

BLOWER    MOTOR 
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l-OFF 

2- TUNE 
3-SPOT 
4 -OPERATE 


COIL  OATA 

LI    -   16  TURNS  NO,  24  £NAM,3/8"  DtA,  L5-  *  TURN    LINK.  I*  01  A. 

LZ  -  4  TURNS  NO.  16  ENAM,  1/2 "  DIA.  US-  4 TURNS  V»G    TUBING.  I'OUL.CJ. 

L3  -  3  TURNS  NO.  12  ENAM,  3/4"0*A-,CTP  LT  -  5  TURNS  N0.6j-I/4*DIA_ 

L4  -  2-1/Z  TURNS  NO.  16  ENAM,  T0*A. 


Fig,    2.    Schematic   of    K6RIL/5   bandswitching    six 
and     two     meter     transmitter.     Output     from     the 


4X1  50A  with  about   100  watts  input  at  600  volts 
is  about  60  watts.  For  metering,  see  Fig.  3. 


MHz  C-15  is  near  minimum.  This  prevents  the 
resonances  from  becoming  harmonically  re- 
lated, as  example,  while  tuned  to  50  MHz  the 
144  tank  will  tune  near  130  MHz. 

The  4X1 50  A  per  tonus  very  nicely  as  the 
final  amplifier.  By  using  low  plate  voltage  the 
tube  requires  a  small  amount  of  air  flow 
to  cool.  Any  small  fan  which  will  move  air 
thru  the  socket  and  fins  would  do  very  well, 
(be  sure  to  use  the  chimney).  The  final  oper- 
ates in  class  C  service  and  requires  at  least 
8  mA  of  grid  current  for  plate  modulation. 
The  tank  circuit  L6  and  L7  is  similar  to  the 


Back   view   of   the    transmitter   showing    the    small 
blower,  power  receptacle,  and  the  output  jacks. 


one  described  for  V3  (7558),  operates  as  a 
link  coupled  output  on  2  meters  with  L7  act- 
ing as  the  rf  choke,  On  6  meters  the  tank 
operates  as  a  pi  network  output,  providing 
separate  outputs  for  2  meters  and  6  meters, 
again  the  tank  should  be  adjusted  with  C-24 
at  minimum  capacitance  for  2  meters  and  max- 
imum for  6  meters.  C-23  adjusts  the  pi  net- 
work loading  for  the  6  meter  output.  On  2 
meters  the  link  is  inserted  about  half  way  for 
optimum  coupling. 

If  plate  modulation  is  used  the  screen  must 
be  modulated  approximately  3035  in  phase  with 
the  plate.  Screen  voltage  is  obtained  by  a  re- 
sistive divider  from  the  plate  supply.  Adjusting 
the  screen  voltage  to  less  than  200V  will  allow 
about  25*%  increase  on  modulation  peaks,  With 
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Fig.  3,  Metering  circuit  for  the  six  and  two  trans 

mitter. 
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Fig.  4.  Layout  of  the  six  and  two  transmitter. 
These   drawings    ore    one-third    full    size.    Cabinet 

this  method  the  4X1 50 A  shows  very  good  sta- 
bility, rising  600  Y  B  at  170  mA  and  screen 
voltage  of  200  V  at  10  mA  the  transmitter  de- 
livers approximately  80  watts  at  2  meters  and 
70  watts  at  6  meters  with  close  to  100%  modu- 
lation, the  modulator  should  be  capable  of  50 
watts  or  more.  This  transmitter  has  been  used 
mobile  with  a  transistor  power  supply  and 
transistor  modulator  similar  to  the  one  in  1962 
ARRL  Handbook  {page  478)  with  very  nice 
results.  The  blower  used  for  cooling  was  a 
small  dc  motor  and  squirrel  cage  blower  oper- 
ating; from  the  12  volt  baiter  v. 
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REAR  VIEW  OF  CHASSIS 

used  is  o  California  Chassis  Company  LTC-436. 
See  comments  at  end  of  article  for  some  modifi- 
cations. 

Construction  details 

The  chassis  and  cabinet  shown  in  pictures 
is  a  read>  made  unit  by  California  Chassis  Co., 
LvnwocxL  Calif,,  model  LTC436,  measures 
4ft"  H  x  734"  W  x  9JT  D+  Final  tank  compart- 
ment was  fabricated  from  We"  aluminum  and 
measures  456"  x  Ql¥itff  %  23b".  A  perforated 
cover  allows  air  to  escape  but  shields  the  rf, 
The  bottom  cover  is  made  from  Me"  aluminum 
and  seals  the  under  side  of  the  chassis  to  pro- 
vide a  pressurized  compartment  to  cool  the 
4X150A,  A  homemade  gasket  seals  between 
the  blower  and  the  chassis. 
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NEW  FROM  SWAN 


SPECIFICATIONS: 

240  watts  P.E.R  input  on  single  sideband, 
180  watts  cw  input,  75  watts  AM  input  with 
carrier  insertion. 

Two  6146B  tubes  in  Power  Amplifier. 

Complete  band  coverage,  50-54  mc. 

Velvet  smooth  vernier  tuning  covers  500  kc, 

calibrated  in  5  kc  increments, 

Transmits  and  receives  on  Upper  Sideband. 

2,8  kc  bandwidth  with  crystal  filter  at 

10.7  mc. 

Single  conversion  design  for  minimum  image 
and  spurious. 

40  db  unwanted-sideband  suppression,  50  db 
carrier  suppression. 

Receiver  noise  figure  better  than  3  db.  6HA5 

triode  R.F.  amp.,  6HA5  triode  mixer.  Includes 

Separate  AM  detector 

Automatic  noise  limiter. 

Audio  response  essentially  flat  from  300  to 

3100  cycles. 

Pi  output  coupling  for  matching  wide  range 
of  load  impedances. 

Meter  indicates  either  cathode  current  or 
relative  output  for  optimum  tuning  and 

loading, 

Provisions  for  adding  500  kc  calibrator,  or 
plug-in  Vox  unit. 

Dimensions:  5Vi  in,  high,  13  in.  wide,  11  in. 

deep.  Weight:  17  lbs. 

Automatic  noise  limiter. 
Price,  amateur  net: 


Externa?    VFO    for    separate    transmitreceive 
control  available  soon. 
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6  Meter  Band  Openings  Increase! 

With  sun  spot  activity  now  on  the  increase,  6  meters  is 
rapidly  becoming  one  of  the  most  interesting  bands  to 
operate,  and  the  next  few  years  will  undoubtedly  see 
tremendous  activity  on  this  band.  Sporadic  E  openings 
are  occurring  several  times  each  week  over  all  parts  of 
the  country,  making  excellent  contacts  possible  from 
Coast  to  Coast  and  over  intermediate  paths.  With  long 
F2  skip  and  trans-equatorial  propagation  to  look  for- 
ward to,  plus  the  consistent  ground  wave  and  tropo- 
spheric  scatter  contacts  made  possible  with  the  power 
of  the  Swan  250,  there  is  practically  no  limit  to  the 
operating  pleasure  you  can  find  in  the  VHF  world  above 
50  mc. 

The  Swan  250  is  at  its  best  in  the  SSB  mode,  for  which 
it  was  primarily  designed.  With  240  watts  PEP  input 
and  an  average  beam  antenna,  its  talk  power  does  an 
outstanding  job.  To  work  your  AM  friends  you  simply 
insert  carrier  to  75  watts  input,  and  they  will  read  you 
loud  and  clear.  AM  reception  is  provided  for  by  the 
receiver  function  switch.  Also,  a  noise  limiting  circuit 
is  effective  on  both  AM  and  SSB, 

The  Swan  250  is  engineered  to  provide  the  same  excel- 
lent voice  quality  which  has  become  the  trademark  of 
all  Swan  transceivers.  And,  naturally,  the  same  cus- 
tomer service  policy,  second  to  none,  applies  to  our 
VHF  models. 

If  you  are  seriously  interested  in  working  6  meters,  see 
the  new  Swan  250  at  your  dealer.  We  are  delivering 
now,  but  the  back  order  list  is  getting  longer/and  we 
suggest  you  place  your  order  soon. 
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6  and   2   Meter  Transmitter  Operating  Voltages 

Osc  Mult  Driver 


Final 


6CL6-V 

6CL6-V2 

7558-V3 

4X150A-V4 

2M 

6M 

2M 

6M 

2M 

6M 

2M 

6M 

Plate  mA 

15 

15 

170 

175 

Screen  V 

160 

170 

170 

150 

210 

195 

210 

215 

Screen   mA 

1.2 

1.2 

3.0 

4.5 

4.0 

3.5 

9.2 

9.0 

Grid  V 

-37 

-37 

-50 

-70 

—40 

—42 

—90 

—95 

Grid  mA 

.7 

.7 

.5 

.7 

1.25 

1.35 

13 

14 

Supply  V 

280 

280 

280 

280 

280 

280 

600 

600 

Plate  V 

190 

200 

240 

260 

270 

250 

600 

600 

Power  output 

60W 

70W 

Although  the  circuit  shows  the  heaters  wired 
lor  12  V  operation  the  builder  may  do  as  he 
C I  looses. 

Voltages  required  are  as  follows  6  V  at  5 
Amps  or  12  V  at  2.5  amps  and  4-  300  V  at 
100  mA  for  exciter  section  and  +  500  to 
+  800  volts  at  200  mA  and  -  130  V  bias  for 
final.  Originally  the  final  was  wired  for  self 
bias  but  for  mobile  operation  proved  to  be 
troublesome  and  fixed  bias  for  protection  was 
added  later. 

As  shown  in  pictures  the  controls  are 
marked  with  the  proper  positions  for  both 
bands  as  this  simplifies  changing  bands,  The 
panel  meter  monitors  final  grid  current,  plate 


current  and  relative  rf  output.  The  chart  sh  >\vs 
the  approximate  readings  for  all  tubes  while 
tuned  and  operating  on  each  band. 

Power  supply  and  modulator  used  can  be 
any  one  of  the  units  constructed  from  die 
many  handbooks  available  on  the  subject.  This 
is  left  up  to  the  builder  depending  on  the 
type  of  operation  he  desires. 

This  transmitter  has  proved  to  be  very 
enjoyable  for  over  two  years  of  mobile  opera- 
tion. Crystal  control  was  originally  used  and 
for  the  last  1%  years  a  transistor  VFO  to  he 
described  in  73  has  given  very  good  results. 
The  transmitter  has  also  been  used  in  a  fixed 
station  with  equal  results.  It  won  second  place 


Bottom  view  of  the  transmitter  showing  the  two- 
band  grid  circuit  of  the  4X1  50A.  It  is  very  similar 
to  the  final  plate  tank.  Note  how  simple  and  clean 


the  circuit  is,  especially  when  you  realize  that 
only  two  poles  of  that  bandswitch  are  used.  Note 
that  the  chassis  must  be  sealed  for  cooling. 
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Top  of  K6RIL's  transmitter.  The  right  side  con- 
tains the  three  exciter  stages  and  the  left  the 
4X1 50A  final.  The  final  tank  is  a  clever  two  band 
circuit.  On  two,  the  coil  next  to  the  tube  acts  as  a 
'series''    tuned  coif   resonant  at  about    146  MHz 


and  the  coil  below  it  acts  as  on  rf  choke.  The  six 
meter  loading  capacitor  has  very  little  affect  on 
two.  The  two  meter  output  is  from  a  link  in  the 
coil.  On  six,  the  two  meter  coil  acts  as  a  connec- 
tion to  the  pi  network  tank  used  for  tuning. 


in  the  homebrew  contest  at  ARRL  Convention 
July  1965  at  San  Jose,  Calif. 

Using  this  transmitter  has  brought  great 
pleasure  and  many  compliments  trom  other 
stations. 

,     .     .    K6RIL 

Editors  note:  I  could  nt  resist  the  simplicity  of 
this  transmitter,  so  built  myself  one.  Of  course, 
I  made  some  changes.  John  Boyd  WA0AYP 
bent  me  a  nice  case  and  chassis  the  same  size 
as  the  one  K6RIL  used.  I  made  the  bottom 
row  of  controls  on  the  panel  symmetrical  by 
using  a  smaller  hand  switch  and  a  five-position 


switch  for  crystal-VFO  switching  instead  of  the 
panel  sockets.  A  5763  worked  as  a  driver,  but 
1  imagine  the  7558  would  be  better.  I  found 
that  the  4X1 50 A  grid  circuit  tuned  to  both  72 
and  144  MHz  at  once,  so  I  added  a  72 
MHz  series  tuned  trap  there  to  prevent  ra- 
diating some  strong  competition  for  channels 
4  and  5.  You,  could  probably  avoid  this  by 
fiddling  with  the  tank  instead  of  the  trap.  In- 
stead of  the  socket  recommended,  I  used  a 
stir  phis  one  without  a  bypass,  and  the  home- 
made bypass  I  used  wasnt  quite  good  enough, 
so  Vd  suggest  that  you  use  a  good  Johnson 
socket**  AVA1CCH. 


^IkihjML  "BALUN"  FED  INVERTED  "V"  ANTENNA  KITS 

©  SIMPLB-TCMNSTALL,  HI-PERFORMANCE  ANTENNA  SYSTEMS: 


1  KW   P,E.P.   Mono  Band    Kit  ...  1KMB1V/81K  ...  $21.95* 

2  KW   REP.    Mono  Band    Kit .  .  .  2KMB1V/81K.  .  .  $26.95* 

*Kit  comprises,  encapsulated,  "Balun,"  copperweld,  insulators, 

Blus   installation  and   adjustment   instructions  for  any   Mono- 
and  80  thru  10  Meters.  Also  available  2,  3.  4,  S  Band  Models. 
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New 


HEATHKirSB-301  amateur  band  receiver 


With  These  New  Extra -Performance  Features 

•  RTTY  position  on  mode  switch  —  SB-301  is  a  fully 
capable  RTTY  receiver  *  15  to  15.5  MHz  coverage  lor 
WWV  reception  *  Built-in  switch-selected  ANL  *  Front- 
panel  switching  for  control  of  6  and  2  meter  plug-in 
converters  —  enables  complete  80  through  2  meter 
amateur  band  coverage  •  Improved  product  detector 
and  audio  circuitry  •  Simplified  assembly  procedure 
through  "sub-pack"  packaging  and  assembly  techniques 

Plus  These  Pace-Setting  Features  That  Have 
Already  Made  The  SB -300  Famous  In  Am- 
ateur Radio 

•  80  through  10  meter  AM,  CW,  &  SS8  reception  with 
all  crystals  furnished  •  Crystal  controlled  front-end  for 
same  rate  tuning  on  all  bands  •  Famous  Heath  factory- 
assembled  &  tuned  LMO  for  the  ultimate  in  high  stability 
and  linear  tuning  *  1  kHz  dial  calibration  —  100  kHz  per 
dial  revolution  *  Bandspread  equal  to  10  feet  per  meg- 
ahertz •  Tuning  dial  to  knob  ratio  approximately  4-to-1 

•  The  unequaled  ■  satisfaction  of  using  a  truly  high- 
performance  receiver  you  have  assembled  yourself 

THE  NEW  SB-301  SETS  i4THE  STATE  OF  THE 
ART"  FOR  AMATEUR  BAND  RECEIVERS.  The  new 

15  lo  15.5  MH;  tuning  range  enables  the  most  accurate 
attainable  frequency  check  with  the  built-in  100  kHz 
crystal  calibrator  and  WWV  ...  and  as  you  read  the 
specifications,  notice  the  Heath  pre-built  LMO  surpasses 
the  tuning  characteristics  of  every  other  receiver  on  the 
market.  What's  more,  if  your  QTH  is  a  high  noise  loca- 
tion, you'll  appreciate  ihe  new  ANL,  providing  excellent 
impulse  noise  rejection. 

NEW  "SUB-PACK"  PACKAGING  &  ASSEMBLY 
SPEEDS  CONSTRUCTION  TIME.  Components  are 
packaged  separately  for  each  phase  of  construction  .  ,  . 
saves  you  time  in  selecting  components  ,  .  .  lets  you  see 
your  progress  more  clearly  as  each  phase  is  completed. 
Order  the  new.  SB-301  for  unmatched  value  in  a  deluxe 
AM.  CW,  SSB,  and  now  RTTY  amateur  band  com- 
munications receiver. 


Kit  SB-301,  Amateur  Band  Receiver,  less  speaker, 

23  lbs  $260  00 


SBA-3QM,  Optional  AM  crystal  filter  (3.75  kHz),  1  lb. 
SBA-301-2,  Optional  CW  crystal  filter  (400  Hz),  1  lb.. . . 
Kit  SBA-300-3,  6-Meter  Plug-in  Converter,  2  lbs.. 

Kit  SBA-300-4, 2-Meter  Plug-in  Converter,  2  lbs . 

Kit  56-600,  Communications  Speaker,  5  lbs 


$20.95 
$20.95 
$19,95 

,$19,95 
$17.95 


SB-301   SPECIFICATIONS  —  Frequency  ronge  {megoriertz);  35  to  4.0, 
7.0  to  7.5, 14.0  lo  14.5,  1 5  0  to  15,5, 21,0  to  2K5, 28.0  to  26,5,  2S.5  lo  29,0, 
290  !o  29  5,  29,5  to  30,  Intermediate  frequency:  3.395  megahertz. 
Frequency  stability:  Less  than  100  Hz  per  hour  after  20  min.  warmup 
under  normal  ambient  conditions,  less  than  100  Hz  for*  10%  line  voltage 
variation.  Visual  dial  accuracy;  Within  200  Hz  on  all  bands.  Electric 
dial  accuracy:  Within  400  Hz  on  all  bands  after  calibration  at  nearest 
100  kHz   point    Backlash:  No  more  than  50  Hz.  Sensitivity:   Leu  than 
0  3  microvolt  for  10  db  signal-plus-noise  to  noise  ratio  for  SSB  operation. 
Modes  of  operation:  Switch  selected;  L5B,  USB,  CW,  AM,  RTTY    Selec- 
tivity: RtTYj  21  IlHi  at  6  db  down,  5  0  kHz  at  60  db  down  {crystal  filter 
supplied).  SSB;  2.1  kHz  at  6  db  down,  5.0  kHz  at  60  db  down  (crystal 
filter  supplied).  AM;  375  kHz  at  6  db  down,  TO  kHz  of  60  db  down  {crystal 
filter  available  as  accessary).  CW;  400  Hz  at  6  db  down,  2.0  kHz  at  60 
db  down   (crystal   filter  available  as  accessary).   Spurious   response: 
Image  and  IF  rejection  better  than  50  db.  Internal  spurious  signal!  below 
equivalent  antenna  input  of  1  microvolt  Audio  response:   SSB;  350  ta 
2450  Hz  nominal  at  6  db.  AM;  200  la  3500  Hz  nominal  at  6  db.  CW;  900 
to  1200  Hz  nominal  at  6  db.  Audio  output  impedance:  Unbalanced 
nominal  8  ohm  speaker  and  high  impedance  headphone.  Audio  output 
power:  1  watt  with  less  than  8ft- distortion.  Antenna  Input  impedance; 
50  ohms  nominal.  Muting:  Open  external  ground  al  Mute  socket.  Crystal 
calibrator:  100  kHz   crystal.  Front  panel  controls:  Main  tuning  dial; 
Function  switch;  mode  switch;  AGC  switch;  band  switch j  AF  gain  control; 
RF  gain  control;  preselector;  connector  &  ANL  switch;  phone  jack.  Rear 
apron  connections;   Accessory   power  plug;  HF  antenna;  VHF   Jjfl    an- 
tenna; VHF  #2  antenna?  mule^  spare;  anti-trip;  500  ohm;  8  ohm  speaker; 
line  cord  socket;  heterodyne  oscillator  output;  LMO  output;  BFO  output; 
VHF  converter  switch.  Tube  complement:   (T)  6BZ6  RF  amplifier;   (1) 
6AU6  Heterodyne  miner;  (1 }  6AB4  Heterodyne  oscillator;  (1)  6AU6  LMO 
asc,i  (11  6AU6  LMO  miser;  (2)  6BA6  If  amplifier;  (1)  6AU6  Crystal  col.* 
brator;  (1)  6HF&  1st  audfo,  oudia  output;  (1 )  6AS11  Product  Detector,  BFO, 
BFO  Amplifier.  Power  supply:  Transformer  operated  with  silicon  diode 
rectifiers,   Power  requirement*;   T20  volts  AC,  50/60   Hi,   50  watts. 
Dimensions;  1 4>fi*  W  s  6>S*  H  l  13j<*  D.  Not  weight:  17  lbs. 
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Independent  Operation  On  This  New  SB-Combo 


I 


?UU. 


*   % 


New 


HEATHKIT 


band 


transmitter 


With  Expanded  Versatility  —  Whether  You're 
DXing,  In  A  Round  Table,  Net,  Or  Rag-Chew 

*  A  single  panel  switch  selects  transceive  or  independent 
operation  of  SB-401  and  SB-301  (or  SB-300]  combina- 
tion —  no  cable  changing  required  *  Can  be  operated  as 
an  independent  transmitter  with  any  receiver  when 
SBA-401-1  crystal  group  is  installed  *  Mew  simplified 
assembly  procedure  through  "sub-pack"  packaging  and 
assembly  techniques 

Plus  The  Innovations  And  Rugged  Perform- 
ance Capabilities  That  Have  Put  The  SB -400 
Among  The  "Standard-Bearers"  of  Amateur 
Radio 

•  A  completely  self-contained  desk-top  transmitter 
with  built-in  power  supply  •  Built-in  antenna  change- 
over relay  *  Famous  Heath  pre-built  fit  tuned  LMO  fre- 
quency control  •  ALC  for  higher  talk  power  -  Optimum 
power  level  for  operation  'bare  foor  or  as  a  driver  — 
180  watts  PEP  SSB,  170  watts  CW  •  Crystal  filter  SSB 
generation  •  Operates  upper  or  lower  sideband  *  VOX 
and  PTT  control  *  The  same  uucompromized  tuning 
calibration,  linearity;  and  stability  that  have  made  the 
Heath  SB-Series  unequalled  not  only  in  specifications 
but  on-the-air  performance, 

VALUE  COMPANION  TO  THE  SB-301  OR  SB-300. 

The  Hcathkit  SB-401  provides  full  transceive  operation 
vsiih  the  SB-301  or  SB-300  ,  ,  .  gives  you  outstanding 
iKTinrmariL-c  SO- 10  meters  with  single-knob  LMO  control. 
In  addition  the  SB-Series  "combo**  goes  from  transceive 
to  independent  transmitter-receiver  operation  with  a  flip 


of  a  single  switch  on  the  SB-401  front  panel  . . .  perfect 
for  DXing!  The  SB-401  derives  all  the  necessary  crystal 
oscillator  voltages  from  the  SB-301  or  SB-300  .  . .  elimi- 
nates redundant  circuitry!  Include  the  SBA-401-1  crystal 

pack  for  complete,  independent  transmitter  operation 
with  receivers  other  than  the  SB-301  or  SB-300, 


Kit  SB-401, 34  lbs............. 

SBA-40M,  Crystal  Pack,  1  lb... 


*■••«■< 


•  *»*  +  -*-  '■■* 


$285,00 
.$29.95 


SB-401  SPECIFICATIONS  —  Emission:  SSB  (upper  or  lower  sideband} 
and  CW,  Power  input:  170  WOffa  CW,  ISO  waits  P.E.P.  SSt  Power  out- 
put: 100  watts  (80-15  meters),  80  watts  (10  meters].  Output  Impedance: 
50  to  75  ohm  —  less  than  2:1  SWR.  Frequency  range:  (MHi)  3.5 —  4,0; 
7,0  —  7,5;  14.0  —  H.5j  21.0  —  21  5j  28,0  —  28.5;  28.5  —  29.0;  29.0  — 
29.5;  29.5  —  30.0.  Frequency  stability:  Us*  tliun  100  Mr  per  hr.  afler 
.j  min.  worm  up  Carrier  suppression:  55  JL  below  peuk  output*  Un- 
Wonittd  sideband  suppression:  55  db@  I  kHi.  In  term  adulation  drs- 
tortion:  30  db  below  yeul  output  (two-lane  lest]  Keying  characteristics: 
breuk-m  CW  provided  by  operating  VOX  from  a  keyed  tone  (Grid  block 
keying],  CW  sidefone:  1000  Hz,  ALC  characteristics:  10  db  or  greater 
(*i  0,2  mo  final  grid  Current,  Noise  level;  40  db  below  rated  carrier. 
Visual  dial  accuracy:  Within  200  Hi  (oil  bands).  Electrical  dial  ac- 
curacy: Within  400  Hi  offer  calibration  at  nearest  100  kHz  point  (all 
bands  j.  Backlash;  Less  than  50  Hz.  Oscillator  feed  through  or  mixer 
products:  55  db  below  rated  output  (except  3910  kHz  crossover  which 
is  45  db).  Harmonic  radiation:  35  db  below  rated  output.  Audio  input: 
Hrgh  impedance  microphone  or  phone  patch.  Audio  frequency  re- 
sponse: 350-2450  ±3  db,  Power  requirements;  80  watts  5TBY,  260  woHn 
key  down  @  120  V  AC  tine.  Dimensions:    |4J0*  W  x  6%'  H  *  UH'  D. 


FREE 
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James  Dillman  K4USK 
P.O.  Box  4 159 
St.  Petersburg,  FIck 


Poorboy  Mark 


Quad 


Here's  an  easy-to-handle  three  band  quad 
made  from  inexpensive  aluminum  tubing. 


As  a  result  of  the  article  in  January,  1964 
QST  indicating  that  the  cubical  quad  is  the 
top  choice  among  DX'ers,  a  renewed  interest 
in  this  proven  performer  has  been  generated 
on  the  ham  bands. 

Many  of  you  yearn  to  try  the  quad  and 
have  searched  hopefully  for  a  design  worth 
investigation. 

About  the  second  paragraph  of  the  usual 
quad  article,  the  words  "Take  it  to  your 
friendly  neighborhood  welder  .  *  "  leap  up 
from  the  page  to  strike  you  where  it  hurts. 
Your  neighborhood  welder  isn't  so  friendly— 
he  charges,  and  how!!  lit  sides,  did  you  ever 
try  to  explain  a  "gizmo"  that  you  understood 
perfectly  to  someone  who  didn't?  So  you  get 
discouraged  but  still  you  read  on  .  ,  . 

A  couple  of  paragraphs  further  down  ap- 
pears the  word  "bamboo/'  followed  by  more 
words  telling  you  to  take  tape  and  wrap  ever)' 
cotton -picking  inch  of  all  that  bamboo  so  the 
weather  can't  get  at  it  quite  so  quickly.  Let's 
see:  100'  of  bamboo.  That  means  X  hundred 
feet  of  tape,  times  Y  number  of  hours  wrap- 
ping time.   Then   after   that  comes   .   .   .   ah, 


Or,  possibly  the  author  urges;  "Use  wood 
dowel  to  join  two  pieces  of  EMT  to  form 
the  crossarms/'  Dowel  is  cheap.  So  is  EMT. 
But,  wait!  Wood  isn't  very  strong,  is  it?  And, 
didn't  someone  tell  you  that  EMT  was  the 
stuff  that  skilled  metallurgists  developed  es- 
pecially so  that  it  could  be  easily  bent?  Re- 
member the  time  you  tried  to  "unbend"  a 
piece  of  tubing? 

Shucks,  you  say,  it  just  isn't  worth  it  Be- 
sides, this  guy  says  that  the  element  lengths 


Jim  is  a  printer  for  the  Tampa  Tribune-Times. 


and  the  length  of  the  boom  are  entirely  differ- 
ent from  the  last  article  you  read* 

Take  heart,  OM,  and  read  on  about  the 
Poorboy  MK  II,  a  quad  that  will  solve  all 
your  problems— a  tri-band  quad  made  of  alum- 
inum tubing,  light  enough  to  be  handled  by  a 
T\  rotor,  of  simplest  construction,  weather- 
proof and  at  a  cost  of  about  two-thirds  that 
of  a  commercial  quad  made  of  conventional 
bamboo* 

With  this  quad,  there  is  no  "machine-shop" 
type  work  to  be  done,  no  welding,  no  special 
tools  and,  except  for  the  tubing,  no  parts  that 
cannot  be  obtained  at  your  nearest  TV  whole- 
saler, or  your  neighborhood  hardware  dealer, 
etc. 

The  unique  construction  design  of  this 
quad  eliminates  the  usual  bugaboos  normally 
found  in  the  building  and  raising  of  the  con- 
ventional quad.  Its  two-piece  boom  eliminates 
the  necessity  of  having  to  turn  it  over  on  the 
ground.  It  can  be  hoisted  into  final  operating 
position,  one  section  at  a  time*  by  one  man. 

The  Poorbov  MK  II  has  been  in  use  at  this 
QTH  for  five  years,  using  an  inexpensive  TV 
rotor  on  a  30'  slip-up  mast  and  has  survived 
the  90  mph  winds  of  Hurricane  Donna  and, 
on  two  occasions,  winds  in  excess  of  70  mph. 
In  addition,  it  has  withstood  winds  in  the 
40-50  mph  range  which  are  fairly  common 
locally.  It  is  still  in  perfect  alignment  and 
recent  examination  disclosed  that  re  varnishing 
of  the  wood  parts  was  the  only  item  needing 
attention. 

Investigation  of  Bill  Orr's  handbook,  Quad 
Antennas  shows  that  the  gain  of  a  quad  is 
almost  constant  with  spacings  from  ,1  to  .2 
wavelength  between  the  driven  element  and 
the  reflector.  Further  invetsigation  shows  that 
the  impedance  values  in  this  range  of  spacings 
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vary  from  60  to  110  olirns  at  an  antenna 
height  of  M  wavelength,  Arithmetic  shows 
that  J  at  14  MHz  is  .15  at  21  MHz  and  .2  at 
28  MHz. 

The  ,1  and  *15  spacings  give  impedances 
of  about  60  and  75  ohms  which  are  right 
smack  in  the  middle  of  the  ball  park.  But  the 
,2  spacing  gives  an  impedance  of  about  110 
which  is  somewhat  out  in  left  field.  The  28 
MHz  antenna  could  be  fed  with  93  or  125 
ohm  coax-  However,  in  order  to  use  die  more 
readily  available  72  ohm  coax,  an  impedance 
value  of  about  90  ohms  is  obtained  by  the  use 
of  7M"  TV  stand-off  insulators  on  both  the 
driven  element  and  the  reflector  which  reduces 
the  element  spacing  at  28  MHz. 

Further  arithmetic  at  these  spacings  gives 
a  boom  length  of  7'1"  but  the  boom  is  cut  to 
7'9"  to  allow  for  mounting  of  the  crossarms 
and  a  slight  bowing  effect. 

The  heart  of  the  Poorboy  MK  II  is  the 
boom  wl licit  is  made  from  two  5-foot  sections 
of  standard  DS"  galvanized  TV  mast  (flared 
for  stacking)  joined  into  a  single  10-foot 
length.  Cut  the  boom  7'9"  long,  locating  the 
center  of  the  joint  V  from  the  center  of  the 
boom.  This  is  to  facilitate  mounting  to  the 
boom  clamp.  Locate  the  large  part  of  the 
joint  on  the  short  side  of  the  boom.  The  driven 
elements  are  built  on  this  short  section  so  that 
any  desired  changes  may  be  made  by  lower- 
ing only  the  driven  elements,  Minor  changes 
to  the  reflectors  can  be  made  by  repositioning 
the  tuning  stubs. 


Drill  a  small  hole  through  the  joint  and 
insert  a  steel  bolt  to  insure  exact  realignment 
of  the  boom  during  assembly.  The  hole  should 
be  barely  large  enough  to  accommodate  the 
bolt  as  insurance  against  die  two  sections  slip- 
ping out  of  alignment  at  any  time. 

The  boom  clamp  is  simplicity  itself  and 
quite  possibly  you  can  scrounge  up  the  ma- 
terials at  no  cost  to  the  XYL.  Cut  a  piece  of 
plywood  at  least  %"  thick  into  an  8#"  square. 
Fasten  an  8"  square  of  galvanized  sheet  metal 
(about  18  gauge)  on  one  side  of  the  plywood 
with  several  small  wood  screws. 

Use  two  U-bolt  type  TV  mast  clamps  with 
serrated  yokes  to  mount  the  boom  diagonally 
across  the  wood  side  of  the  boom  clamp  with 
the  TV  clamps  as  near  the  corners  as  possible. 
Mount  the  metal  side  of  the  boom  clamp  to 
the  mast  with  another  identical  pair  of  TV 
mast  clamps.  Use  metal  straps  similar  to  those 
linnished  with  ordinary  U-boIts  to  lock  down 
on  the  wood  side.  Run  the  mast  through  the 
two  remaining  corners  of  the  boom  clamp 
with  one  TV  clamp  at  the  bottom  corner  and 
the  second  just  far  enough  above  the  boom  to 
insure  clearance.  Cut  off  the  tip  of  the  boom 
clamp  above  the  top  mast  clamp. 

Tubing  designated  6061-T6  is  generally 
considered  to  be  an  excellent  choice  for  pur- 
poses as  described  here.  This  is  based  on  econ- 
omy, strength,  corrosion  resistance  and  general 
availability.  Tubing  generally  comes  in  12' 
lengths  but  try  to  get  the  3T  in  an  18'  length 
which  is  sometimes  available.  Use  .049  wall 


Zf A 


_ _. g 


Fig.  1,  Left:  Arrangement  of  driven  elements  when 
using  single  feedline.  Note  boom  above  point 
where  arms  cross.  Dimensions  are:  AD   12'6",  BD 


8'4",  CD  6'2",  E  17'8",  F  11 '9",  G  8'7".  Right: 
Exploded  view  of  TV  mast  clamps  used  to  secure 
center  section  of  boom  and  stand-off  insulator  to 
tubing* 
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if  possible.  It  may  be  difficult  to  obtain  %*' 
and  &"  in  anything  heavier  than  .035  which 
can  be  used  as  tip  sections  with  no  problems, 
If  it  must  be  used  as  inner  sections,  it  will  be 
necessary  to  shim  up  the  inside  tube.  This  is 
not  recommended.  Going  to  larger  diameter 
tubing  would  be  preferable. 

Each  crossarm  is  constructed  from  five  sec- 
lions; 

A,  One  center  section  of  ft  .049  wall  tub- 
ing, AW  long. 

B,  Two  inner  sections  of  %n  ,049  wall  tub- 
ing, 6'  long. 

C,  Two  tip  sections  of  1"  .049  or  .035  wall 
tubing,  6'  long. 

The  inner  and  tip  sections  are  telescoped 
about  V  to  provide  a  total  length  of  243£\  A 
1'  length  of  %"  wood  dowel  is  inserted  6"  into 
each  tip  section.  These  serve  as  insulators  for 
the  20 M  elements, 

Cut  a  slot  8"  long  into  both  ends  of  the  ?i" 
tubing  and  one  end  of  the  inner  sections.  Cut 
a  slot  4"  long  in  one  end  of  each  tip  section. 
Remove  all  burrs  inside  and  out  with  a  file. 
Sand  6"  of  the  dowel  until  it  slides  easily  into 
the  tip  sections.  Drill  a  hole  in  the  dowel  3" 
From  the  metal,  just  large  enough  to  accept 
the  wire  easily.  Drill  two  or  three  small  holes 
in  the  tip  sections  as  near  as  possible  to  the 
inner  end  of  the  dowel  to  prevent  moisture 
buildup  inside  the  arms. 

Drilling  the  holes  to  accommodate  the  TV 
mast  clamps  which  hold  the  center  sections  of 
the  arms  to  the  boom  is  the  only  part  of  con- 
struction requiring  special  care.  It  would  be 
prudent  to  practice  on  pieces  of  scrap  to  drill 
holes  straight  through  the  tubing,  A  drill  press 
is  best,  but  with  care  it  can  be  done  with  a 
hand  drill.  Be  sure  holes  are  perpendicular  to 
the  tubing.  The  diameter  of  the  holes  should 
only  be  large  enough  to  insure  90  degree 
alignment  of  the  arms  to  the  boom,  Locate 
the  holes  in  the  middle  of  the  center  sections. 

Join  the  two  sections  of  boom  and  secure 
with  bolt. 

Clamp  a  center  section  loosely  to  each  end 
of  the  boom.  To  align  these  sections,  place 
four  small  blocks  of  wood  of  identical  thick- 
ness under  the  ends  on  a  flat  surface.  With  a 
large  square  borrowed  from  your  friendly 
neighborhood  carpenter,  make  sure  center 
sections  are  exactly  perpendicular  to  the 
boom.  Carefully  secure  the  clamps  but  avoid 
crushing  the  boom  or  tubing.  Use  clamps  with 
contoured  bar  under  the  nuts.  These  bars  can 
be  made  from  scraps  of  tubing  if  they  do  not 
come  with  the  clamps. 

Once  these  two  sections  are  aligned,  place 
the  ends  on  something  high  enough  so  that 
the  remaining  center  sections  will  clear  the 


lliit  surface  an  inch  or  so  when  in  the  vertical 
position.  Here  is  where  the  XYL  can  help. 
Borrow  her  kitchen  chairs.  Use  blocks  of  wood 
and,  if  necessary,  QSL  cards  to  make  sure  the 
previously  aligned  sections  and  the  boom  are 
exactly  horizontal  by  means  of  a  spirit  level. 
The  longer  the  better. 

Place  the  inner  center  sections  about  )k" 
inside  the  outer  sections.  Adjust  the  inner  sec- 
tions exactly  vertical  in  all  planes  with  the 
level.  Cross  check  by  placing  the  inner  sec- 
tions on  the  chairs  and  use  the  level  to  see  if 
the  outer  sections  are  vertical. 

Clamps  for  the  slotted  ends  of  the  tubing 
are  of  the  garden  hose  variety.  Note:  The 
sizes  marked  on  the  clamps  are  for  the  IN- 
SIDE diameter  of  the  hose.  Use  two  clamps 
at  each  joint  except  the  tips  where  only  one 
is  necessarv  to  secure  the  dowel 

Insulators  for  the  10  M  and  15  M  elements 
are  the  common  7*2"  and  33s"  stand-off  strap 
variety  used  for  holding  a  single  TV  lead  clear 
of  the  mast.  Get  those  with  the  V-ends  made 
of  solid,  flat  metal. 

With  a  light  hammer,  carefully  tap  both 
sides  of  the  V  narrow  enough  to  rest  on  the 
tubing.  Place  the  V  on  the  tubing  and  run  the 
strap  through  the  slots.  Tighten  the  shaft 
enough  to  get  a  light  fit  on  the  tubing.  Re- 
lease the  shaft  and  run  the  strap  around  the 
tubing  a  second  time  and  repeat  the  process. 
You  should  have  a  snug,  but  not  tight  fit. 

With  regard  to  the  lengths  of  the  elements, 
there  are  almost  as  many  figures  available  as 
there  are  articles  written  about  it.  In  addition, 
the  usual  modifying  factors  of  location,  height, 
construction,  etc.,  enter  into  the  overall  pic- 
ture as  with  any  antenna, 

Through  the  years  since  the  advent  of  the 
first  quad,  the  unrealistic  claims  and  confusing 
dimension  figures  have  jelled  down  to  more 
conservative  claims  and  a  fairly  accurate  table 
of  dimensions.  Bear  in  mind,  always,  that 
stated  element  dimensions  of  any  antenna  are 
merely  typical  or  average.  However,  unless 
something  drastic  enters  the  picture,  the  com- 
pleted antenna  will  usually  be  sufficiently 
close  to  its  optimum  operating  condition  that 
tuning  adjustments  are  a  simple  matter. 

It  is  suggested  that  you  make  generous  use 
of  a  grid-dip  meter.  The  construction  of  this 
quad  lends  itself  very  well  to  easy  changes  of 
element  lengths.  The  driven  elements  must  be 
resonant  at  the  design  frequency  before  proper 
tuning  adjustments  can  be  made.  Unless  this 
condition  is  met,  no  setting  of  the  tuning  stubs 
will  produce  maximum  gain,  F/B  or  minimum 
SWR.  The  reflector  elements  are  duplicates  of 
the  driven  elements  with  tuning  stubs  added. 
The  performance  curves  of  a  two-element 
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DRAKE 


RCVR  & 


IMT 


CW  XMTR 


:£:# 

te 


Bas/c  pa/r  for  a//  Hams 
Novice  or  General 


#  »  ■ 


Receiver 

Model  2-C 

$229.00 


Excellent 

performance 

at  low  cost 


ft-:* 


♦  Triple  Conversion  •  Crystal-controlled  First  Converter  • 

500  kc  ranges  for  80,  40,  20,  15  and  10  Meters  •  Also  any 
500  kc  range  between  3.0  mc  and  30  me  by  inserting  an 
accessory  Crystal  •  Temperature-compensated  VFO  Tun- 
ing •  Selectable  Sidebands  without  retuning  •  Three 
Bandwidths— At  2.4,  4.8  kc  at  6  db  •  Solid-state  Audio, 
Product  and  AM  Detectors,  AVC  Amp  and  Xtal  Osc  *  AVC 
Switch  (Fast,  Slow  and  Off)  •  SSB,  AM  and  CW  with  AVC 
and  S-meter  •  Works  Break-in  CW  with  2-NT  Xmtr  • 
19  Tubes  and  Semi-Conductors  •  Dimensions:  11/tVW  x 
6%2"H  x  9%2'U  Wt:  13^  lbs. 

Accessories  available:  100  kc  Calibrator,  Q  Multiplier, 
Matching  Speaker,  Noise  Blanker,  Crystals  for  other 
ranges. 


cw 

Transmitter 

Model  2-NT 

$129.00 

Built-in 
essentials  and 


accessories 


>;•:■ 


•  100  Watts  Input  (can  be  reduced  to  75  watts  for  novice} 

•  Operates  Break-in  CW,  Semi  Break-in  CW  or  Manual 
CW  with  Drake  2-C  or  other  receivers  •  Automatic  Trans- 
mit Switching  •  Side  Tone  Oscillator  built  in  •  Antenna 
Change-over  Relay  built  in  •  Pi-Network  output  with  fixed 
loading  •  Lo  Pass  Filter  against  TVI  built  in  •  Drop-out 
delay  of  change-over  relay  adjustable  •  CW  Coverage  on 
80,  40.  20,  15,  10  Meters  •  Simplified  Tuning  •  Frequency 
Spotting  without  xmtr  output  •  Grid  Block  Keying  •  Code 
Practice  in  stand-by  position  •  13  Tubes  and  Semi-Con- 
ductors •  Dimensions:  9%''Wx6%2''Hx9%2"D-  Wt:  12VS  lbs. 
Accessories  available:  Antenna  Matching  Network,  VFO, 
and  Crystals. 


All  prices  are  Amateur  Net.    See  your  distributor  or  write  for  free  brochure. 
R.  U-  DRAKE  COMPANY    ■   MIAMISBURG,  OHIO  45342 
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Fig.  2.  Top:  Boom  clomp.  Not  shown  are  serrated 
yokes  used  with  TV  most  clamps  to  attach  boom 
clamp  to  most.  Bottom;  End  view  of  stand-off 
insulator  showing  insulated  wire  twisted  around 
element  wire  on  one  side  of  insulator,  passed 
around  outside  of  loop  and  twisted  on  opposite  side 
to  secure  element  wire  to  stand-off  insulator. 

beam  show  that  the  greatest  usable  portions 
fall  above  the  design  frequency  in  the  case  of 
the  reflector-type  beam,  On  the  high  side,  the 
curves  drop  off  slowly,  while  on  the  low  side, 
they  drop  off  rapidly  as  they  near  the  self- 
resonant  frequency  of  the  reflector.  For  this 
reason,  a  design  frequency  in  the  low  end  of 
each  band  was  chosen.  The  performance 
curves  for  the  quad  indicate  that  it  will  per- 
forin with  near-maximum  effectiveness  across 
the  entire  20  M  and  15  M  bands  and  across 
the  greater  portion  of  the  10  M  band. 

The  design  frequencies  for  the  Poorboy  MK 
II  are  Ml,  21.2  and  28,8.  The  side  dimen- 
sions as  determined  bv  the  formula  2*50 4-f 
(MHz)  are  17'8",  11'9'\  and  8'7'\ 

Use  #14  stranded  wire  as  it  is  inexpensive, 
easy  to  handle  and  lightweight.  Place  a  small 
dot  of  the  XYL's  brightest  nail  polish  about 
6"  from  one  end.  Measure  half  the  distance 
of  one  side  and  mark  it  with  polish.  Measure 
three  full  sides  and  mark  eaeh  with  polish. 
Last  is  another  half   side.  Cut  the  wire  about 


(T  bevond  the  last  mark. 

Complete  the  10  M  and  15  M  elements  by 
fastening  the  ends  of  the  wires  to  3fr  center 
insulators  at  the  dots  and  solder.  The  20  M 
elements  must  be  left  unfastened  on  one  end 

until  later. 

Tuning  stubs  provide  the  mechanical  means 
for  varying  the  length  of  the  reflector  elements 
to  tune  the  antenna  to  its  maximum  effective- 
ness. The  reflector  is  approximately  5*  longer 
than  the  driven  element.  The  stubs  consist  of 
suitable  lengths  of  #12  bare  solid  wire  spaced 
3"  apart  and  soldered  across  the  center  in- 
sulators of  the  reflectors.  Sliding  shorting  bars 
used  for  timing  are  made  from  small  bits  of 
solid  wire  with  clips  attached  to  each  end  to 
facilitate  moving  them  easily. 

Tuning  stubs  are  38"  long  for  20  M,  22" 
long  for  15  M  and  18"  long  for  10  M.  These 
are  maximum  lengths  and  after  the  proper 
positions  for  the  shorting  bars  are  found,  cut 
off  the  excess  stubs  and  solder  permanent 
shorting  bars  at  these  points. 

Select  the  long  section  of  the  frame-  This 
will  be  the  reflector.  Lay  it  with  the  boom 
upward  on  the  most  level  area  of  the  lawn. 
Slide  two  hose  clamps  on  each  end  of  the 
center  sections  and  insert  inner  sections.  Slide 
a  7  SO  insulator  followed  by  two  more 
clamps  on  each  inner  section.  Next,  insert  tip 
sections  with  dowel  locked  in  place  and  with 
a  3&"  SO  insulator  attached. 

Note  that  the  length  of  the  arms  is  to  be 
measured  from  the  point  where  the  arms  cross. 
Measure  from  cross  to  ends  of  inner  sections 
and  equalize  with  about  V  insertion.  Set  tip 
sections  so  that  holes  in  dowel  are  12'6"  from 
cross  and  in  line  with  wire  direction.  Place 
SO  insulators  exactly  vertical  at  8'4"  and 
6'2".  These  settings  are  approximately  correct 
as  a  starting  point. 

Tighten  all  clamps  and  insulators  enough 
that  they  will  not  slip  but  do  not  lock* 

Raise  assembled  section  in  the  air  by  the 
boom  enough  to  clear  the  ground.  Gently 
lower  straight  down  to  allow  arms  to  fall  nat- 
urally into  position.  Measure  to  be  sure  tips 
are  equidistant  from  each  other.  Drive  small 
pegs  in  the  ground  in  pairs  at  several  points 
along  the  arms  to  insure  their  staying  in  place- 
Slide  20  M  element  into  place  with,  its  cen- 
ter insulator  on  the  cross  side  of  the  boom. 
Place  dots  at  holes  in  dowel.  Use  small  scraps 
of  wire  to  tie  elements  to  dowel  to  prevent 
slipping.  Attach  the  other  two  elements  in  a 
similar  manner  and  adjust  by  manipulating 
the  SO  insulators.  Use  INSULATED  wire  to 
tie  these  elements  to  insulators. 

Do  not  attempt  to  pull  element  wires  tight 
as  this  will  cause  a  severe  bowing  effect.  Allow 
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all  wires  to  hang  loosely.  Attach  tuning  stubs. 

Securely  fasten  boom  clamp  to  mast  and 
loosen  clamps  used  to  hold  boom-  Raise  re- 
flector section,  slide  through  clamps  and 
lightly  lock  into  place  to  await  completion  of 
the  other  section. 

Assembly  of  the  second  section  is  identical 
to  the  first  72  ohm  coax  is  connected  directly 
across  the  insulators.  Upon  completion,  hoist 
it  up  and  mate  it  to  the  first  section,  and  lock 
in  place  with  the  aligning  bolt. 

Although  a  lower  boom  is  not  an  absolute 
necessity,  it  serves  several  purposes.  It  will 
eliminate  much  of  the  quad's  tendency  to  whip 
in  severe  winds.  It  supports  the  weight  of  the 
feedlines  and  tuning  stubs  and  reduces  the 
bowing  of  the  arms  from  the  weight  of  the 
elements,  etc, 

A  light,  well-varnished  piece  of  wood  of 
sufficient  length  will  serve  well  Mount  it  to 
the  mast  by  a  TV  clamp  or  U-bolt  at  the 
height  of  the  15  M  insulators.  Tie  the  15  M 
elements  to  the  lower  boom.  Run  feedlines  out 
one  end  of  the  boom  and  tie  tuning  stubs  to 
the  other  end  and  this  completes  construction. 

With  proper  care  and  consideration  in  con- 
struction, the  Poorboy  MJv  II  should  last  for 
years.  Treat  all  wood  with  several  coats  of 
good,  high  grade,  spar  varnish  before  assem- 
bly. Hang  the  dowel  with  a  thumbtack  driven 
in  one  end  from  a  clothesline  and  this  job  is  no 
problem.  Remember  to  cover  the  ends  of  the 
dowel  and  the  insides  of  the  holes.  After  as- 
sembly, give  it  another  couple  of  coats  to  pro- 
test against  unseen  nicks  and  scratches.  Give 
all  metal,  except  the  tubing,  generous  coats  of 
aluminum  paint  both  before  and  after  assem- 


Tuning  is  accomplished  by  pointing  the 
back  of  the  quad  at  a  nearby  cooperative  ham 
buddy  who  provides  a  steady,  horizontally 
polarized  carrier  at  the  design  frequency 
which  is  tuned  for  the  lowest  reading  on  the 
station  S-meter  by  sliding  the  shorting  bar 
along  the  stub.  After  each  band  is  tuned, 
check  the  other  bands  for  deterioration  of 
F/B.  Readjust  as  necessary.  The  point  of 
highest  F/B  lies  in  a  narrow  range.  Remem- 
ber that  the  F/B  obtained  during  tuning  will 
nut  be  the  same  for  all  received  signals  due 
(o  different  angles  of  received  signals.  It  would 
be  wise  to  test  F/B  with  as  many  local  hams 
as  possible  and  choose  a  best  average  setting. 

Tests  were  run  using  separate  feedlines  and 
using  a  single  feedline  for  the  three  bands* 
Interaction  during  tuning  was  more  noticeable 
in  the  case  of  the  single  feedline  but  tuning 
was  no  more  difficult.  In  actual  operation, 
there  is   little  to  indicate  that  one  system  is 


superior  to  the  other.  However,  as  with  all 
multi-band  antennas  fed  with  a  single  feed- 
line,  the  chance  of  harmonic  radiation  is  great 
enough  to  give  the  nod  to  the  separate  feed- 
line  system. 

To  connect  the  three  driven  elements  to  a 
common  insulator  for  a  single  feedline,  adjust 
the  two  lower  corners  of  the  20  M  element 
in  toward  the  boom  enough  to  allow  the  wire 
to  reach  the  15  M  insulator.  Adjust  the  lower 
SO  insulators  of  the  10  M  element  toward  the 
boom  and  run  the  wire  to  the  now-common 
insulator  centered  in  the  15  M  element. 

The  frame  of  the  Poorboy  MK  II  can  be 
used  for  a  mono-band  20  M  quad,  a  20/15  M 
and  20/10  M  dual-bander*  In  the  event  a 
15/10  M  dual-bander  is  desired,  the  metal 
part  of  the  arms  can  be  reduced  to  a  length 
of  12'  with  suitable  3'  lengths  of  wood  dowel 
inserted  6"  into  the  tip  sections  to  bring  the 
total  length  to  17\  Both  the  15  M  and  10  M 
elements  can  be  threaded  through  the  dowel, 
eliminating  the  SO  insulators.  The  boom  can 
be  simplified  by  using  a  single  section  of  TV 
mast  cut  to  5M'.  In  case  you've  been  wonder- 
ing, this  version  was  the  MK  I  which  was 
cannibalized  in  the  development  of  the  MK 
II, 

Antenna  purists  frown  on  the  use  of  coax 
to  feed  a  balanced  antenna  such  as  the 
quad  with  no  matching  device,  However,  it 
is  a  common  practice  and  the  performance  of 
such  an  arrangement  seems  to  suggest  that  it 
works  better  than  a  casual  reading  of  the  text- 
books indicates. 

The  use  of  metal  arms  for  the  quad  seems 
to  be  a  neglected  subject.  The  greatest  dan- 
ger is  resonance  at  an  operating  frequency. 
In  this  case,  the  arms  are  close  to  resonance 
at  21  MHz,  Avoid  an  arm  length  of  less  than 
24', 

During  the  experiments  with  multi-band 
quads,  the  author  received  the  distinct  im- 
pression that  the  use  of  20  M  and  10  M  quads 
on  the  same  frame  left  a  lot  to  be  desired. 
Interaction  between  these  two  was  definitely 
more  noticeable  than  other  combinations  on 
the  same  frame.  The  answer  is  probably  due 
to  the  harmonic  relationship.  For  tins  reason, 
a  design  frequency  of  28*8  MHz  was  chosen 
on  10  M.  Also,  this  combination  never  seemed 
to  produce  as  sharp  a  pattern  as  other  com- 
binations. Lacking  the  wherewithal  to  con- 
tinue it  further,  the  matter  was  never  fully 
pursued. 

The  author  realizes  that  the  Poorboy  MK 
II  is  not  the  ultimate  in  quad  design  but  offers 
it  as  a  good  compromise  for  the  average  ham 
with  limited  resources.  ,  ,  .  K4USK 
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Len  Yerger   W3BTQ/5 
908  So,  Alamo  St, 
Rockwell,   Texas 


Want  5dB  Gain 


on  75  Meter  Mobile? 


This  article  will  tell  you  how  to  substantially 
increase  your  75  meter  mobile  signal.  The  solu- 
tion is  not  for  the  timid  or  the  finicky.  It's  lor 
the  ham  who  is  master  of  his  own  car,  and 
really  wants  a  big  signal. 

In  case  you  haven't  given  it  a  try,  75  meters 
is  a  very  good  mobile  band.  It  doesn't  close 
down  at  night  like  20  meters,  or  become  in- 
fested with  commercials  like  40  meters.  Also, 
the  home  stations  don't  have  big  beams  on  75 
meters,  so  you  can  give  them  a  tussle. 


Most  commercial  mobile  antennas  have  cal- 
culated overall  efficiencies  of  between  2%  and 
4%.  There  may  be  some  arguments  at  this 
point,  but  check  with  the  mobile  antenna 
books  and  Terman's,  and  figure  it  out  for  your- 
self. The  radiation  resistance  is  very  low  for 
short  antennas,  and  the  loading  coil  resistance, 
and  car  body  and  ground  resistances  are  very 
high.  With  75  meter  mobile  antennas  nearly 
everything  goes  up  in  heat  Let's  see  how  we 
can  radiate  more  and  heat  less. 


5  FT.  WHIP 


TURN    ENDS    UP 


^J 


SPACER 


MASTER   MOBILE 
ULTRA- HI  "G" 
(OVER   1/2   OF 
TURNS    REMOVED] 


ADDED 


'7^\  fi        **4  SCREWS 
0  gj>  ^ANO  NUTS 


CLIP-  MAKE    PROM 
ALUMINUM 


The   Big  Signal  75  meter  capacitance  loaded  mobile  antenna 
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First,  make  the  antenna  as  high  as  the  law 
and  your  normal  travel  route  permit.  Also* 
mount  it  up  on  the  back  deck  of  the  car  where 
it  is  out  in  the  clear.  You  can  probably  add 
two  feet  or  so  to  the  regular  base  section  and 
still  not  exceed  the  height  limit 

Up  goes  the  radiation  resistance  and  up  goes 
the  efficiency.  Now  perhaps  the  efficiency  be- 
comes 3%  to  5%.  The  center  loading  coil  lias 
moved  up,  but  that  hasn't  done  any  harm— 
perhaps  helped  a  little. 

To  match  the  antenna  to  your  52  ohm  feed 
line,  shunt  about  1500  picofarads  from  the 
base  of  the  antenna  directly  to  the  car  body. 
Don't  use  a  coil  at  the  base.  It  is  more  trouble 
to  install,  and  has  more  loss.  The  capacitor  will 
do  the  trick.  You  may  have  to  adjust  the  value 
somewhat.  Use  your  VSWR  meter. 

What  next?  We  can't  go  higher.  Let's  look 
at  the  loading  coiL  Larger  wire  has  less  loss, 
but  as  the  wire  becomes  larger  the  coil  begins 
to  grow  in  size  and  weight  to  hold  the  same 
inductance,  A  good  high  Q  coil  is  fine,  such  as 
the  Master  Ultra  Hi  Q.  Trying  to  improve  over 
this  coil  is  a  rough  game  to  play,  Silver  plate 
the  wire?  The  improvement  is  hardly  worth 
the  trouble.  The  way  to  lower  the  coil  resist- 
ance is  to  cut  clown  on  the  number  of  turns. 
The  way  to  cut  this  down  is  to  increase  the 
antenna  capacitance  above  it 

One  way  to  increase  the  capacitance  would 
be  to  use  a  large  diameter  pipe  above  the  coil, 
but  this  is  not  practical.  Think  of  the  trees, 
and  the  five  foot  flexible  whip  remains.  What 
can  be  done  with  a  capacity  hat?  The  answer 
is— plenty! 

If  you  want  to  develop  your  own  top  load- 
ing arrangement,  start  by  obtaining  a  coil  of 
aluminum  clothes  line  wire.  It  appears  to  be 
a  little  larger  than  #8,  Cut  an  18  inch  piece, 
and  install  it  on  about  a  3  inch  spacing  rod 
above  the  coil.  Head  the  wire  aft  You  will  be 
able  to  take  a  few  turns  off  the  coil  and  still  be 
resonant  on  the  same  frequency.  Fine,  how 
about  four  of  these  lengths,  arranged  like  a 
two  meter  ground  plane.  Off  come  more  turns. 
You  can  do  the  trimming  with  nothing  but 
your  rig  and  a  VSWR  meter  if  you  go  slowly. 
Keep  the  power  way  down.  Don't  add  too 
much  capacitance  at  once  or  you  may  find 
resonance  outside  the  band,  and  you  will  need 
more  than  the  rig  and  a  VSWR  meter  to 
straighten  things  out. 

The  aluminum  wire  is  surprisingly  strong, 
and  is  self  supporting  at  lengths  up  to  more 
than  two  feet  at  fast  car  speeds.  With  the  four 
radials  and  the  increased  height,  the  antenna 
efficiency  has  now  become  somewhere  near 
8%,  File  sharp  edges  to  prevent  corona  and 
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receiver  noise 


If  you  still  have  courage,  lengthen  the  radi- 
als a  little,  double  the  number,  and  strengthen 
them  with  three  concentric  circles  of  the  same 
material*  You  now  have  a  big  capacitance  hat 
of  good  strength*  A  6  inch  aluminum  disc  in 
the  center  can  serve  as  a  good  building  plat- 
form. The  aluminum  wire  can  be  foined  by 
small  clips  and  screws,  or  binding  with  wire 
and  covering  with  aluminum  solder,  or  better 
yet  by  means  of  Heli-arc. 

A  capacitance  hat  of  this  type  will  allow 
you  to  cut  your  coil  down  to  less  than  half  of 
its  original  size.  Efficiency  will  now  calculate 
to  be  10%  or  higher.  Your  actual  output  should 
have  increased  by  at  least  5dB,  The  200  watt 
PEP  rig  has  now  become  the  equivalent  of 
about  700  watts.  You  don't  need  a  linear,  and 
all  of  the  problems  of  supplying  power.  Now, 
at  10%  efficiency,  you  have  a  good  vertically 
polarized  signal.  The  efficiency  has  started  to 
approach  the  efficiency  of  some  home  station 
ground  plane  antennas. 

It  is  recommended  diat  a  light  nylon  cord 
be  run  from  just  above  the  antenna  coil  to  the 
forward  rain  gutter,  and  another  to  the  deck 
opposite  the  antenna  base.  These  guys  will 
stabilize  the  antenna  at  high  speeds,  and  pre- 
vent it  from  swinging  over  the  highway  in  a 
cross  wind, 

A  second  coil,  which  will  resonate  without 
the  capacitance  hat,  is  recommended  for  use 
when  the  hat  or  guy  lines  are  not  desired. 

The  writer  has  used  an  antenna  of  this  type 
for  over  a  year.  Results  have  been  very  grati- 
fying. The  mobile  signal  is  consistently 
stronger  than  other  mobile  signals  of  equal 
power  using  conventional  antennas. 

.  .  .  W3BTQ/5 
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Howard  F.  Burgess  W5WGF 
180]  Dorothy  Street  N.E. 
Albuquerque,  New  Mexico 


.  *  .  a  couple  of  wires,  a   long   ruler,  and  o  short 
conscience. 


High  Accuracy  VHF 

Frequency  Measurements 

Measure  your  VHF  frequency  to  better  than  .00015%. 


In  years  past  the  only  need  for  a  VHF 
frequency  measurement  was  to  make  sure  that 
the  transmitter  was  in  the  right  band.  This 
could  usually  be  taken  care  of  with  a  couple 
of  wires,  a  long  ruler,  and  a  short  con  science. 
But  life  in  the  ham  bands  has  changed.  New 
narrow-band  techniques  and  equipment  make 
it  necessary  to  know  much  more  about  fre- 
quency than  just  how  to  find  the  band.  This  is 
especially  true  in  certain  types  of  DX  work. 
Frequency  measurement  capability  also  has 
its  fringe  benefits  if  you  happen  to  belong  to 
the  "net  set."  You  can  alienate  your  friends, 
lose  your  peace  of  mind,  and  do  wonders  for 
the  net  by  just  reminding  everyone  at  frequent 
intervals  that  he  is  off  frequency ,  or  drifting 
too  badly  to  be  measured. 

Accurate  frequency  measurements  can  be  a 
problem  for  the  amateur  with  a  limited  budget. 
However  with  some  home  construction  and 
careful  operation  the  average  ham  can  make 
VHF  frequency  measurements  to  an  accuracy 
better  than  .00015%  at  two  meters.  This  is  the 
equivalent  of  measuring  the  distance  from  New 
York  to  Los  Angeles  with  an  error  of  only 
25  feet.  Many  commercial  units  cannot  equal 
this  figure.  The  same  method  can  also  be  used 
for  HF  and  UHF  measurements. 

There  are  many  ways  to  measure  frequency 
but  few  of  them  are  satisfactory  for  use  at  the 


Howard,  former  W9TGU,  W7KGD  and 
W0BDH,  has  written  many  articles  in  his 
32  years  of  licensed  hamming.  He  now  toorks 
for  Sandia  in  AEC  primary  standards. 


very  high  frequencies.  The  well  known  hetro- 
dyne  frequency  meter  becomes  unstable  when 
its  oscillator  is  operated  Lit  VHF.  It  can  no 
longer  be  held  or  read  to  any  degree  oi  accu- 
racy, The  oscillator  can  be  operated  at  a  low 
frequency  and  one  of  the  harmonics  used  at 
VHF,  but  any  error  in  the  oscillator  will  be 
multiplied  by  the  number  of  the  harmonic 
used.  A  frequency  meter  that  can  be  held  to 
within  200  hertz  at  4  MHz  will  be  oif  by  7.4 
kHz  at  the  148  MHz  harmonic. 

A  second  method  of  much  greater  accuracy 
uses  low  frequency  crystals  which  are  refer- 
enced to  a  known  standard  such  as  WWV.  The 
harmonics  of  these  oscillators  will  be  quite 
accurate  and  useful  far  into  the  UHF  region. 
However  this  system  has  its  limitations.  Even 
when  used  with  multivibrators  and  harmonic 
amplifiers   it  produces   only   spot  frequencies. 

Although  neither  of  these  two  methods  is 
satisfactory  when  used  alone,  they  can  be 
combined  to  make  an  accmate  and  versatile 


But  life  in  the  ham  bands  has  changed. 
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.  .  .  from  New  York  to  Los  Angeles  with  an  error 
of  only  25  feet, 

system.  If  yon  haven't  guessed  it  by  now,  the 
system  works  like  this,  A  crystal  oscillator 
operates  on  5  MHz.  This  oscillator  can  be  kept 
to  zero  beat  with  WWV  with  very  little  effort. 
With  a  simple  harmonic  amplifier  following  it, 
strong  markers  are  available  every  5  MHz  far 
into  the  UHF  region.  To  fill  in  between  the  5 
MHz  points,  and  get  full  tuneable  coverage,  all 
that  is  required  is  to  add  the  output  of  a  stable 
low  frequency  VFO  to  the  proper  marker. 
Example:  To  measure  146.25  MHz  just  add 
1.25  Mil/  from  a  calibrated  tuneable  oscillator 
to  the  145  MHz  harmonic  of  the  crystal.  The 
same  results  can  be  had  by  using  the  150  MHz 
marker  and  substraeting  3.75   MHz, 

The  tuneable  low  frequency  oscillator  of  this 
hetrodyne  system  can  be  any  stable,  calibrated, 
oscillator  that  will  give  the  desired  frequencies, 
A  good  signal  generator  can  be  used  but  better 
yet  is  the  old  faithful  BC-221  frequency  meter. 
The  crystal  oscillator  that  supplies  the  5  MHz 
markers  should  be  designed  for  high  stability. 
However,  even  simple  crystal-controlled  units 
can  be  kept  zero  beat  with  WWV  for  periods 
long  enough  to  make  most  measurements. 

Earlier  we  quoted  a  figure  of  .0001535  or 
better  for  the  accuracy  of  this  system.  Perhaps 
we  should  show  how  this  is  possible.  The 
crystal  oscillator  can  be  held  to  near  zero  beat 
with  WWV  but  due  to  propagation  errors  in 
the  signal  of  WWV,  we  can  never  be  sure  that 
our  crystal  is  closer  than  2  parts  in  10  million, 
This  would  be  2  hertz  of  error  at  10  MHz 
or  an  uncertainty  of  29  Hz  in  the  145  MHz 
marker.  The  BC-221  is  normally  considered  to 
be  a  .05%  instrument.  This  would  be  an  error 
of  about  1.75  kHz  at  3,5  MHz.  However  with 
care  in  calibration,  and  reading  it  is  not  diffi- 
cult to  reduce  this  value  to  200  hertz  or  less. 
In  a  hetrodyne  system  the  error  of  the  VFO  is 
not  multiplied  at  VHF  but  is  just  added  to  the 
error  of  the  crystal  marker  used. 

The  total  error  at  2  meters  is  29  Hz  con- 
tributed by  the  crystal  and  200  Hz  by  the  VFO 
for  a  total  of  229  Hz.  This  is  a  little  more 
than  1 .5  hertz  per  million  hertz  for  a  tuneable 
system.  Of  course  these  values  are  approximate 
and  with  careful  operation  they  can  be  re- 
duced by  50%  or  more. 
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Fig,  1.  Block  diagram  of  the  VHF  frequency  meter. 

In  the  146,25  MHz  example  used  earlier, 
the  VFO  was  required  to  furnish  less  than  1% 
of  the  total  output.  To  put  it  another  way,  the 
only  wobble  is  in  the  smallest  cog  and  its 
contribution  is  so  small  it  can't  shake  up  the 
machinery  too  much. 

The  circuit  shown  in  Figs,  1  and  2  has  been 
used  for  monitoring  MARS,  CAP,  and  several 
other  services.  The  crystal  oscillator  is  quite 
stable  but  can  be  tuned  enough  to  zero  with 
WWW  Tuning  is  done  with  CL  One  stage  of 
harmonic  amplification  is  sufficient  to  give 
strong  signals  well  above  150  MHz,  The  plate 
circuit  of  this  amplifier  stage  is  timed  to  the 
harmonic  to  be  used.  This  feeds  one  input 
grid  of  the  mixer.  The  other  grid  of  the  mixer 
is  driven  by  the  output  of  the  BC-221  fre- 
quency  metes.  The  tuned  circuit  shown  in  this 
grid  resonates  broadly  in  the  2-4  MHz  range  of 
the  BC-221,  This  helps  to  keep  the  higher 
harmonics  of  the  BC-221  out  of  the  mixer. 

The  output  of  the  mixer  is  resonated  to  the 

desired    operating    frequency.    This    will    be 

either  the  sum  or  difference  of  the  two  input 

signals    The  level  of  the  output  signal  can  be 

m trolled   by  R6. 

Operation    of    this    system    is    simple.    The 
"cook  book"  would  read  as  follows: 

1.  Couple  the  output  to  the  antenna  of  the 
VHF  receiver, 

2.  Determine  the  crystal  harmonic  and  VFO 
frequency  that  will  give  the  frequency  of 
the  signal  to  be  checked. 


.  »  the  only  wobble  is  in  the  small  cog  ,  .  . 
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Fig.   2.  Schematic  of  the  oscillator,    multipliers  and   mixer  for  using  a  BC-221   on  the  VHF  ham  bands, 


3«  Tune  the  VHF  receiver  to  the  signal  to 
be  checked. 

4*  Tune  the  BC-221  until  the  output  of  the 
frequency  monitor  zero  beats  the  re- 
ceived signal. 

5.  If  required,  peak  the  tuned  circuits  in  the 
monitor  for  maximum  output  and  adjust 
R6  as  needed. 

6.  The  frequency  of  the  received  signal 
will  be  the  crystal  harmonic  plus  (or 
minus)  the  reading  of  the  BC-221, 

Many  details  cannot  be  covered  in  one  story 
due  to  lack  of  space.  The  oj)erator  will  have  to 
determine  the  most  effeceive  method  of 
coupling  to  this  particular  receiver.  He  will 
also  have  to  explore  the  many  combinations 
of  frequencies  which  can  be  used.  These  and 


many  other  questions  cannot  be  included  at 
this  time.  However  those  who  require  such  a 
system  as  this  will  probably  be  capable  of 
filling  these  details* 

One  word  of  caution  is  in  order.  With  two 
oscillators  that  are  rich  in  harmonics,  there  can 
be  many  unwanted  "birdies."  These  present  no 
problem  after  the  operator  has  gained  experi- 
ence but  the  new  user  should  be  very  cautious. 
Many  times  an  unwanted  beat  can  be  elimi- 
nated at  a  critical  spot  by  changing  the  two 
frequencies  that  are  being  mixed  (shift  from 
sum  to  difference). 

Perhaps  we  should  emphasize  that  this 
svstem  is  a  "trade  off"  where  the  amateur  can 
trade  his  skill  and  patience  for  highly  accurate 
measurements  with  simple  equipment. 

.  .  .  W5WGF 
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0S\  knight-kit 


6  and  2-Meter  Transceiver  Kits 


—  yOU*  SATISFACTION 
GUARANTIED  IT  AUItO 


Knight-Kit  6-Meter  Transceiver  Kit 

New  top  "performing  Ham  rig  with  many  ex- 
tras. Covers  50-52  mc  and  49,980  MARS. 
Solid-state  universal  power  supply  for  12 
VDC  mobile  and  1 10-130  VAC.  Noise-cancel- 
ing push-to-talk  mike,  3-stage  transmitter  has 
doubler,  tripler  and  straight-through  final. 
Selective  dual-conversion  receiver.  Illuminated 
"S"  Meter/Output  Meter*  Complete  with  a 
parts,  wire,  solder,  and  easy 
step- by-step  Instructions. 


$13995 


Knight- Kit  2-Meter  Transceiver  Kit 

Compact  and  versatile  Ham  transceiver  for 
General,  Technician,  or  Novice  class.  Covers 
1 44- 1 48  mc.  Built-in  solid-state  universal  pow- 
er supply.  Dual-conversion  receiver  has  spec- 
tacular 1,0  micro  volt  sensitivity.  Factory- 
aligned  crystal-controlled  RF  and  mixer  sub- 
assembly simplifies  construction,  AVC  action 
prevents  blasting.  Noise-canceling  push-to- 
talk  mike.  Complete  with  all 
parts,  wire,  solder  and  step-by- 
step  instructions. 


$14495 


Read  the  unique  money-back  guarantee  .  *  . 
exclusive  in  the  industry  .  ,  .  then  rush  coupon 
below  for  full  details  and  Special  Introductory 
Offer  on  6  and  2  Meter  Transceivers. 


VFO  KIT.   Calibrated  for  6  and  2  meters. 

Features  Clapp  Oscillator.  Takes  power  from  trans- 
ceiver. B+  switch  and  indicator  light.  Complete  with 
all    parts,   wire,  solder,   instructions    for    $19.95 


KNIGHT-KIT  GUARANTEE   WMM 


Build  a  Knight-Kit  in  accordance  with 
our  easy-to-follow  Instructions.  When 
you  have  completely  assembled  the 
kit,  you  must  be  satisfied  or  we  will  re- 
turn your  money,  less  transportation 
charges,  under  the  Allied  guarantee  of 
satisfaction.  ALLIED  RADIO 
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Hank  Cross  W100P 
1  1  1    Bird's  Hill 
Needham,  Mass, 


Adding  Sideband  AGC 
to  Your  Old  Receiver 


There  are  several  ways  of  adapting  an  older 
receiver  for  SSB  reception,1  "Product  detec- 
tors" are  often  mentioned,  and  the  words 
look  very  nice  in  the  promotional  literature. 
As  any  student  of  instruction  books  can  tell 
you,  there  are  many  ways  to  get  good  side- 
band demodulation,  and  only  a  few  of  them 
are  protected  by  valid  patents  ,  .  .  not  that 
that   matters   to   the   home   constructor.    Any 

■ 

diode  detector  is  a  product  detector  provided 
that  the  BFO  voltage  applied  is  as  strong  as 
the  peak  of  the  strongest  signal,  and  also  pro- 
vided that  that  strongest  signal  is  somehow 
kept  within  those  bounds,  preferably  by  some 
sort  of  fast-attack,  slow-release  AGC. 

%.  For  instance,  the  NC-300  is  not  very  good  on  sideband 
as  it  stands,  but  the  NC-30S,  changed  only  a  bit,  has 
reasonable  action.  I  intend  fixing  up  a  friend's  NC-300 
for  better  sideband  AGC  in  the  near  future ;  it  appears 
from  the  circuit  diagram  that  a  2  fiF  capacitor  is  all 
that  needs  to  be  added  (Drop  me  an  SASE  and  I'll  let 
you  know  what  we  finally  did)*  1  have  also  made  some 
modifications  to  the  SP-200  and  —400  series  Super  Pros 
which   seemed    to    help, 

FROM  BFO 


The  conversion  described  in  this  article  en- 
abled me  to  add  sideband  reception  tutili 
AGC  to  three  receivers  with  a  minimum  of 
butchery  and  without  adding  too  much  to 
their  internal  crowding.  In  one  of  them  the 
BFO  tube  was  also  used  to  run  the  S-meter 
on  phone;  by  adding  a  couple  of  transistors 
(seventy -cent  transistors,  my  favorite  brand) 
I  got  a  separate  S-meter  amp  with  no  new 
socket  holes  and  no  extra  power  drain.  I'm 
happy  I  did  it,  in  all  three  cases. 

The  circuit  diagram  (Fig,  1)  shows  the 
AGC?  MGCS  audio  and  S-meter  circuits  of  the 
receiver  that  had  the  most  done  to  it,  If  the 
whole  thing  overwhelms  you,  the  obvious 
course  is  not  to  start  any  modifications*  As  a 
matter  of  fact,  the  drawing  is  simplified: 
where  it  shows  a  three-pole  two-position 
switch,  I  used  a  four-pole  five-position  type.  It 
now  appears  that  I  wish  I  had  used  a  six- 
pole  five-position,  shorting,  and  if  having  a 
switch       labeled       PHONE-USB-LSB-CWU- 
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Fig.  L  SSSB  AGC  system  with  transistor  S-meter  amplifier,  MGC  and  audio  circuits.  This  is  an  excellent 
adapter  for  many  old  communications  receivers.  SSB  level  and  AF  gain  should  be  ganged  for  best  results 
Adding  the  RF  gain  to  the  same  shaft  is  also  nice  since  it  makes  room  for  the  SSB-AM  switch.  The 
AtiF  capacitor  in  the  lower  right  should  be  f^iF. 
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Fig,  2.  Tube  type  audio  derived  AGO  Take  audio 
from  after  noise  limiter  and  before  audio  gain  con- 
trol 

CWV  sends  youy  I  could  send  a  circuit  (in  a 
SASE), 

The  audio-derived  AGC  was  originally  sug- 
gested by  a  note  in  a  Swan  manual  Inciden- 
tally, doing  it  their  way  worked  in  one  re- 
ceiver but  in  another  the  silicon  power  diodes 
used  to  rectify  the  audio  voltage  produced 
harmonics  which  got  into  the  if  and  fed  back. 
The  resistor  (1000  ohms  in  the  diagram;  the 
value  is  not  critical  at  all)  ruins  this  "varactor 
action"  without  any  other  ill  effects.  The 
charge  time  constant,  in  practice,  is  a  few 
milliseconds;  if  it*s  made  too  short,  the  re- 
ceiver quits  whenever  a  Ford  drives  by*  The 
AGC  "delay"  bias  (the  value  of  peak  voltage 
below  which  no  AGC  voltage  is  developed) 
is  adjusted  by  the  potentiometer  labeled  SH 
LEVEL.  I  found  that  this  worked  best  if  it 
was  ganged  to  the  volume  control,  so  that  the 
volume  adjusted  by  the  same  knob  in  either 
mode.  If  tliis  is  done,  the  volume  control  cir- 
cuit must  be  doctored  up  so  that  the  gain  of 
the  audio  section  is  never  reduced  all  the  way, 
(although  sonic  variation  in  the  audio  gain 
did  turn  out  to  be  desirable)  and  the  net  re- 
sult is  the  circuit  shown. 

Whether  you  like  the  manual  gain  control 
ganged  with    the  audio  gain    (BC-348  style) 

a  matter  of  taste;  it  onlv  operates  in  the 
MGC  mode,  which  is  when  the  audio  pot 
doesn't  in  those  receivers.  Ganging  THAT 
with  the  other  two  is  a  possible  way  of  freeing 
a  panel  hole  for  use  as  a  switch  for  AM-SSR. 
The  Only  way  I  know  to  buy  a  three-gang  pot 
is  to  make  it  up  from  IRC  parts,2 

Some  of  the  switching  is  to  make  sure  that 
the  I  nF  capacitor  cannot  start  out  with  a 
charge  when  you  switch  to  SSB,  For  some 
other  ideas,  see  a  previous  article3  on  the  same 

2.  73  Magazine,  Feb.  1984,  "Unusual  Receiver  Circuits/' 
:*.  Fur  twn-frang,  500k  audio  is  Mallory  FASSA,  100k  ia 
16 A  Second  section).  There  is  also  a  shaft  required, 
you  pick  it.  For  two  iran^,  IRC  Q-  or  FQ-13-133  plus 
M13-12S.  The  RF  section  can  be  piggybacked  on  later, 
buy    TRC    M17-116.    making   three. 


Fig,  3.  Transistor  audio  derived  AGC.  Ql  is  a 
2N2925  (25tf),  Q2  a  2N3404  (85tf).  The  7,5  volt 
zener  is  Va  or  Vi  watt,  such  os  the  I N958  or 
1N755,  The  51  volt  zener  is  a  ¥l  or  I  watt  one, 
such  as  the  I  N3036.  Pick  up  the  signal  as  in  Fig.  2. 

sort  of  thing. 

The  S-meter  circuit  requires  a  silicon  PNP 
and  an  NPN  transistor.  These  both  are  now 
fairly  cheap  and  common.  The  AGC  delay  on 
AM  is  about  three  volts,  caused  by  the  bleed 
current  through  the  44  metfs  or  so  in  the  di- 
vider which  is  part  of  the  S-meter  circuit,  the 
1  meg  AGC  filter  resistor,  and  the  1N629  di- 
ode clamping  the  AGC  bus.  The  bleed  current 
also  alFects  the  release  time  of  the  AGC  in  the 
sideband  mode.  The  2  M  pot  is  to  set  the 
S-meter  to  zero  for  no  signal,  and  the  "CAL" 
pot  is  to  set  the  maximum  meter  reading.  With 
the  values  given,  the  motion  was  reasonable 
over  the  range  of  AGC  volts  from  0  to  minus 
10.  Ql  and  Q2  should  have  reasonably  high 
gain  at  low  currents  and  BVeeo  at  least  as  high 
as  the  rated  cathode  bias  of  the  output  tube, 
I  put  both  transistors  on  a  card  screwed  to 
the  back  of  the  S-meter  by  its  terminal  posts. 
The  holes  for  the  pots  were  already  in  the 
chassis  from  the  previous  S-meter  circuit 

If  you'd  like  a  little  simpler  modification, 
almost  any  receiver  (without  restriction,  if  it 
uses  tubes)  can  have  audio-derived  AGC 
added  by  attaching  one  of  the  amplifier-recti- 
fier units  shown  in  Figs.  2  and  3.  The  input 
impedance  is  high,  and  the  extra  power 
needed  is  small;  the  gain  is  adequate  and,  in 
fact,  may  be  excessive.  If  it  is  too  high,  the 
receiver  will  be  short  of  audio  output  on  side* 
band.  A  suitable  cure  is  to  put  a  one  megohm 
potentiometer  at  the  input  and  adjust  so  that 
the  sideband  audio  matches  the  AM  audio. 
The  cost  for  all  parts  for  the  transistor  model 
is  just  under  $15,  and  the  silicon  transistors 
permit  it  to  be  put  in  a  fairly  hot  spot  inside 
the  receiver  without  loss  of  performance.  I 
built  it  up  on  a  piece  of  perforated  circuit 
board  and  taped  it  to  an  if  can  to  try  it  out. 
Eventually  it's  going  in  another  receiver, 
which  will  have  transistor  audio  and  audio- 
AGC  sections  but  tubes  for  the  RF  and  if. 

.  .  .  WIOOP 
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TTlha   dPIoeCsirfi    QQ    You've  been  hearing  about  it  -  maybe 
JLJLtO   ^ld»00lli    OO     you've  worked  Carl  Wesley  W0FQY- 

'The  Old  Man  Himself  using  it.  Now  here  it  is  ...  A  Revolutionary  New 
3-eIement  beam  featuring  an  advanced  Mosley-engineered  matching  sys- 
tem called  'Broad  Band  Capacitive  Matching'  with  coax  fed  balanced 
element  for  more  efficient  beam  performance  and  extra  gain  over  compare* 
tive  3-element  beams.  A  New  Tri-Band  beam  rated  for  1  KW  AM/CW  &  2 
KW  P.E.P.  input  to  the  final  amplifier  S5B  on  10,  15,  &  20  meters;  with 
a  full  8  db.  gain  on  all  three  bands  over  reference  dipole  (10.1  db.  com* 

pared  to  isotropic  source);  a  maximum  front-to-back *••«•»•#« 

.  .  .  The  CLASSIC  33  ...  This  new  rugged  beam  in  the  Mosley  Trap- 
Master  tradition  of  quality  beams  brings  you  all  the  exclusive  features 
of  high  priced  beams  -  added  gain,  improved  boom  to  element  and  mast 
clamping;  wider  element  spacing.  Priced  well  within  your  budget.  What 
more  could  you  possibly  want  in  a  3-element  Tri-Band  beam? 

For  Further  Information  Write  Code  97  .  *  . 


§  « 


7fl£9    4610  N.  LINDBERGH  BLVD, 
BRIDGET  ON  MO*    63042 


28 


73  MAGAZIHE 


The  Classic  Feed  System 


By 


%  E.  "BARNEY11  ST.  VRAJN,        W0PXE 

DESIGNING   ENGINEER  -  CLASSIC  33  PROJECT 
MOSLEY    ELECTRONICS,     INCORPORATED 

4610  N.  Lindbergh  Blvd.,  Bridgeton,  Mo,  63042, 


INCE  the  introduction  of  multi- frequency 
beams  several  years  ago,  the  method 
of  feeding  such  antennas  has  been  a 
subject  of  much  disagreement.  When  these 
antennas  were  introduced  a  few  years  ago, 
Mosley  Electronics  ran  a  series  of  adver- 
tisements in  the  technical  magazines  ex- 
plaining the  method  used  on  our  Trap-Master 
and  Power-Master  series,  Since  that  time  we 
have  tried  a  wide  variety  of  feed  systems 
endeavoring  to  improve  on  the  original  sys- 
tem. 

Testing  Other  Feed   Systems 

In  testing,  we  found  a  three  band  gamma  sys- 
tem ineffective  without  isolation  networks 
which  resulted  in  the  feed  system  costing 
about  equal  to  the  antenna  cost;  with  a 
system  using  hairpins,  the  cost  proved  low 
but  did  not  provide  a  better  match  than  the 
original  Mosley  matching  system.  It  became 
quite  clear  to  us,  the  Mosley  system  was 
hard  to  beat,  for  we  had  found  only  one 
slight  disadvantage,  the  elements  needed  to 
be  stagger  tuned  to  raise  the  feed  point  re- 
sistance from  about  30  to  50  ohms.  This 
slight  detuning,  which  proved  advantageous 
in  increasing  the  bandwidth,  brought  about, 
in  turn,  a  slight  gain  loss  of  about  0.5  to 
1.0  db.  at  resonance* 

The  CIossie-33  System 

In  order  to  give  hams  a  new  choice  in  beam 
matching  systems  and  an  antenna  featuring 
maximum  gain  with  increased  bandwidth,  we 
devised  the  matching  method  used  on  our 
New  Classic  33  antenna,  a  method  which 
takes  advantage  of  the  principle  that  antenna 
resistance  at  the  center  driving  point  in- 
creases as  the  antenna  length  increases. 
Figure  No.  1  shows  the  radiator  element  of  a 
three  element  beam  at  resonance  having  an 
impedance  at  the  driving  point  (Z^)  of  about 
30  +  JO  ohms,  If  the  element  is  made  longer, 
Z^  can  be  raised  to  about  50  +  J50  ohms, 
(Figure  No.  2)  Since  the  reactance  is  induc- 
tive, it  can  be  canceled  with  a  series  capac- 
itor of  50  ohms  reactance,  leaving  50  ohms 
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feed  point  resistance.  (Figure  No,  3)  Series 
capacitors  used  on  the  Classic  33  are  made 
by  inserting  a  suitable  length  of  heavily  in- 
sulated wire  into  each  half  of  the  element 
tube  at  the  center.  The  wires  are  terminated 
in  a  plastic  tube  enclosure  with  a  type  **N" 
connector  for  connection  of  the  coaxial  cable. 
To  isolate  the  outer  coax  conductor  from 
ground,  the  coax  line  is  coiled  for  a  few 
turns  near  the  antenna  end.  This  is  designed 
to  prevent  the  very  unlikely  affect  of  "Peed 
Line  Radiation". 

Fig.  1. 


L  = 


ZA=  30  +  JO 


Fig.  2, 


L  =  f  + 


50  +  J50 


Fig.  3. 
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ZA  =  50   +  JO 

Converting  Other  Beams 

This  feed  system  could  feasibly  be  used  oa 
our  other  Trap-Master  beams,  but  little  would 
be  gained  and  the  antenna  would  need  to  be 
completely  rebuilt.  The  big  difference  be* 
tween  the  new  Trap-Master  beam  and  the 
TA-33  is  that  the  latter  has  conversion  fea- 
tures, while  the  Classic  33  does  not,  The 
engineers  at  Mosley  designed  the  Classic  33 
to  give  the  ham  a  little  extra  gain  on  all 
bands.  It  is  our  conviction  that  discriminat- 
ing DX'ers  will  find  this  new  tri  bander 
specifically  suited  to  their  needs,  but  hams 
buying  the  well-known  TA-33  will  still  enjoy 
a  superior  quality  DX  antenna  with  a  gain 
very  close  to  that  of  the  Classic  33. 
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Dennis  Bryan  W2AJW 
4  Crescent  Drive 

Apalachin,  New  York 


The  Ultimate  Station  Control 

Arrange  your  station  for  perfect  break-in  and  complete 
control  of  antennas,  power  and  changes  of  equipment. 


How  many  times  have  you  visited  a  fellow 
ham's  shack  and  left  wishing  that  you  had  a 
set-up  like  his— a  set-up  that  was  a  pure  pleas- 
ure to  operate?  How  many  times  have  you 
tuned  the  low  ends  of  80  and  40  and  listened 
to  the  brass  pounders  operate  full  CW  break 
in  and  felt  like  joining  the  fun?  You  knew  you 
couldn't  join  in  because  of  the  manual  receive- 
transmit  switching  you  have  and  so  you  de- 
jectedly tune  off  frequency  looking  for  a  "you 
send  awhile— then  I  send  awhile"  QSO*  How 
many  times  have  you  rejected  the  idea  of 
building  or  buying  a  TR  switch  because  they 
"suck-out"  signals  in  the  transmitter  tank  cir- 
cuits in  receive  mode? 

Well  friend,  read  on  and  find  out  how  you 
can  organize  your  equipment  into  a  sweet  run- 
ning system  that'll  make  you  beam  with  pride. 
But— WARNING!— you  may  have  to  buy  your 
XYL  a  fur  coat  to  compensate  for  all  the  oper- 
ating time  you'll  be  putting  in  with  your  rig 
once  you  get  it  working  in  this  type  of  system. 

Although  few  hams  will  have  the  exact 
equipment  configuration  as  this  system  the 
features  of  this  control  unit  can  be  applied  to 
almost  anything  you  may  have. 

The  highlights  of  this  system  are: 

1.  Full  break  in  by  using  a  TR  switch  with 
no  signal  "suck-out"  at  all  after  being 
in  receive  mode  for  a  couple  of  seconds, 

2.  Automatically  switches  to  transmit  mode 
when  the  kev  contacts  close  or  the  VOX 
relay  is  activated. 

3-  Allows  rapid  change  (flip  of  a  switch) 
between  exciter  only  or  amplifier  oper- 
ation. 

4.  Controls  DC  input  to  final  amplifier. 

5.  Gives  rapid  selection  of  antennas. 

6.  Automatically  mutes  receiver  when  the 
key  is  closed. 

7*  Provides  CW  side  tone.  Can  be  used  as  a 
code  practice  oscillator. 

8.  Allows  rapid  changes  in  equipment  con- 
figurations. 

9*  Puts  only   17  volts,  low  current,   across 


key  contacts— eliminates  exposed  shock 
hazard  and  arcing. 
At  the  end  of  this  article  is  a  list  of  compo- 
nent functions  that  will  assist  your  "treck" 
thru  the  diagrams  without  wasting  time.  A 
more  thorough  explanation  of  the  more  in- 
volved functions  is  in  the  text  between  here 
and  there. 

Fig.  1  is  a  diagram  of  the  RF  and  antenna 
selection  circuits  of  the  system.  By  bringing 
all  low  level  RF  circuits  up  to  a  patch  board 
on  the  side  of  the  station  control  units  it  is 
possible  to  change  the  system  configuration 
without  getting  out  of  your  chair.  Sure  beats 
crawling  behind  the  desk  or  table  to  change 
connections. 

Note  that  when  RL2  is  down  (de-ener- 
gized) RF  is  fed  straight  thru  the  amplifier  to 
the  antenna  circuit.  When  RL2  is  up  (ener- 
gized) the  exciter  is  coupled  to  the  amplifier 
input  and  the  amplifier  output  is  connected 
to  the  antenna  circuit, 

RL5  is  the  little  gem  that  prevents  receiver 
signal  "suck-out"  after  the  system  is  in  receive 
mode  for  a  couple  of  seconds.  RL5  is  normally 
down,  isolating  the  antenna  circuit  from  the 
amplifier  or  exciter  tank  circuit,  and  comes  up 
when  the  key  contacts  close  or  the  VOX  relay 
is  activated.  The  use  of  RL5  along  with  a  TR 
switch  allows  you  to  operate  full  break  in  and 
still  be  able  to  hear  the  real  weak  DX  stations 
when  you  are  in  receive  mode. 

When  S5  is  in  the  160  meter  position  RL6 
will  be  picked  up,  RL9  will  stay  down  because 
current  will  not  flow  thru  D9.  When  S5  is  in 
the  SO  meter  position  RL9  will  be  picked  up 
and  at  the  same  time  current  will  flow  thru 
D9  picking  RL6,  Although  RL6  thru  RL9  have 
12  volt  coils  17  volts  is  applied  because  of  the 
long  line  run  to  the  relays  and  resulting  volt- 
age drop. 

The  Marconi  antenna  in  this  system  is  % 
wavelength  long  on  160  meters  and  has  a  feed 
point  impedance  of  120  ohms.  Even  though 
this   requires   a  reverse-pi  matching  network 
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the  higher  impedance  reduces  ground  losses 
commonly  associated  with  Marconi  antennas. 
With  the  low  power  restrictions  on  160  meters 
von  cannot  afford  unnecessary  losses. 

Fig*  1  also  shows  the  RF  patch  board  and 
jumper  diagrams  for;  160  meter  CW/AM, 
80-20  meter  CW/AM,  and  80  meter  SSB.  Any 
of  these  configurations  can  be  patched  in  less 
than  a  minute,  The  patch  board  is  made  up  of 
phono  type  sockets  mounted  on  an  aluminum 
bracket  Coax  cables  going  to  the  various  units 
are  soldered  to  the  jacks  and  have  plugs  to 
match  the  units  on  the  other  ends.  When  you 
get  that  new  piece  of  equipment  all  you  have 
to  do  is  unplug  the  old  unit  and  plug  the  new 
unit  in,  All  the  RF  circuits  of  the  new  unit 
will  be  available  at  the  patch  board  ready  to 
go.  ^ 

Fig.  2  shows  the  110  VAC  primary  circuits 
of  the  control  unit.  The  operation  of  the  pri- 
mary circuits  is  quite  straightforward.  It  is  im- 
portant that  SI  and  S2  have  the  indicated 
current  rating.  RL2,  RL4,  and  RL5  are  Guard- 
ian Series  200  DPST  relays  with  like  contacts 
wired  in  parallel  to  increase  their  current 
carrying  capacities.  Here  also*  flexibility  was 
the  prime  goal.  Jacks  J7  thru  J 1 1  will  provide 
controlled  primary  power  for  any  piece  of 
equipment  you  have— unless  you're  bootleg- 
ging with  a  10  kW  job. 


Fig,  4  is  a  graphic  representation  of  what 
actually  happens  inside  the  control  unit  when 
the  key  contacts  close  or  the  VOX  relay  is  ac- 
tivated. The  lines  shown  in  Figs.  4A,  C,  and 
D  and  referenced  to  4B  which  represents  in 
this  case  the  letter  *L*  being  sent  with  the 
key.  The  up  levels  show  the  key  contacts 
closed  and  the  down  levels  show  the  key  con- 

0 

tacts  open.  By  working  your  way  from  left  to 
right  on  hue  4B  and  taking  a  reading  on  lines 
4 A,  C?  and  D  each  time  the  level  of  line  4B 
changes  you  can  see  exactly  how  the  break 
in  function  of  the  control  unit  works. 

At  first  glance  the  transistor  circuits  shown 
in  Fig,  3  looks  a  bit  complicated  to  digest. 
Actually,  all  the  transistors  except  Q8  and  Q9 
are  used  as  switches.  They  are  either  in  a 
state  of  conduction  or  completely  cut-off.  This 
makes  the  selection  of  transistors  to  use  quite 
simple.  About  anything  you  have  in  your  junk 
box  will  work.  The  ones  used  here,  other  than 
Q8  and  Q9,  were  obtained  from  Radio  Shack 
and  didn't  have  any  commercial  type  indicated 
on  them.  They  were  removed  from  scrapped 
computer  circuit  boards  that  Radio  Shack  has 
for  sale.  Q8  is  a  2N7I8  and  Q9  is  a  2N269  as 
recommended  by  Robert  D.  Corbett  in  his  July 
1965  73  Magazine  article  "CPO-CWM"  that 
described  the  CW  sidetone  oscillator  used  in 
this  control  unit. 
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Fig.   1.  RF  routing  and  station  configuration  of  W2AJW's  station  control  system.  The  function  of  each 
major  part  is  explained  at  the  end  of  the  article* 
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To  determine  if  a  transistor  is  conducting 
note  the  relationship  of  base  voltage  to  emitter 
voltage.  If  the  transistor  is  an  NPN  type  like 
Ql  and  the  base  is  more  positive  than  the 
emitter  it  will  be  conducting.  If,  in  the  case  of 
Ql,  the  base  is  negative  m  respect  to  the 
emitter  the  transistor  will  be  cut-off  and  no 
current  will  be  flowing  thru  it*  Just  the  oppo- 
site is  true  of  PNP  transistors,  like  Q4*  When 
the  base  of  Q4  is  positive  in  respect  to  its 
emitter  it  will  be  cut-off. 

Let's  take  a  look  at  Ql,  Q2  and  RL3A  and 
RL3B.  In  receive  mode  with  the  key  contacts 
open  the  bases  of  Ql  and  Q2  are  at  minus  17 
volts.  Because  the  emitters  of  Ql  and  Q2  a 
biased  to  a  minus  six  volts  thev  will  be  cut-off 

r 

and  RL3  will  be  down*  When  the  kev  contacts 
are  closed,  as  in  the  first  clit  of  the  character 
"L?*  shown  in  Fig.  4,  the  bases  of  Ql  and  Q2 
will  be  shorted  to  ground  thru  the  330  ohm 
resistor.  Now  that  the  bases  are  more  positive 
than  the  emitters  Ql  and  Q2  will  go  into 
heavy  conduction  with  current  flowing  thru 
RL3A  and  RL3B  picking  up  RL3, 

Simple  huh? 

By  keying  the  bases  of  Ql  and  Q2  rather 
than  keying  the  relay  directly  you  have  re- 
moved that  source  of  high  current  from  the 
key  contacts  and  eliminated  that  source  of 
arcing  and  key-clicks. 

RL3  has  two  coils  mounted  side  by  side. 
The  coils  are  each  5000  ohms  and  are  wired 
in   series  by  the  manufacturer.   This  applica- 


tion requires  that  the  connecting  wires  be  re- 
moved so  that  the  coils  can  be  wired  as  shown. 
You  must  experimentally  determine  how  to 
wire  the  coils  so  that  when  both  coils  are 
wired  in  this  circuit  the  fields  do  not  oppose 
each  other.  If  they  do  oppose  each  other  the 
relay  will  not  pick  up.  Why  do  we  split  the 
coils  of  RL3  into  two  coils,  RL3A  and  RL3B? 
This  is  clone  to  satisfy  two  conditions*  First- 
to  allow  RL3  to  pick  up  and  close  its  contacts 
as  quickly  as  possible  to  reduce  the  amount 
of  the  first  dit  or  dah  that  is  missed  while  the 
station  is  going  into  transmit  mode.  Second- 
to  provide  a  hold-up  circuit  for  RL3  and 
therefore  stay  in  transmit  mode  between 
characters  and  words  Ql  and  RL3A  take  care 
of  the  first  condition  and  Q2  and  RL3B  and 
CI  the  second. 

Diode  D5  isolates  Q2,  RL3B,  and  CI  from 
Ql  and  RL3A  at  the  instant  the  key  is  closed 
and  Ql  and  Q2  conduct.  Because  at  this 
instant  CI  is  discharged  it  will  act  as  a  dead 
short  across  RL3E,  If  RL3R  was  the  only  coil 
on  RL3,  RL3  would  not  pick  up  until  CI  had 
charged  up  to  the  point  that  enough  current 
started  to  re-route  thru  RL3B  to  attract  the 
relay  armature,  This  would  cause  a  consider- 
able portion  of  the  first  dit  or  dah,  in  fact 
quite  a  bit  of  the  first  character,  to  be  lost, 
Coil  RL3A,  because  it  is  not  shunted  by  a 
capacitor  and  is  isolated  from  CI  by  D5  at 
key  closure  time,  provides  the  necessary  quick 
pick  up  time  of  RL3.  When  the  key  contacts 
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Fig,  2.  Primary  power  circuits  and  control  of  W2AJ  W's  control  system, 
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FOR  VEHICLES  WITH 


Easily  installed  on  cars  or  light 
rucks  with  citizens'  band,  amateur,  industrial, 
or  public  service  mobile  radio  equipment 


ic  Four  different  Suppressiktts  to  choose  from — 
Type  SK-IO  for  Chrysler  Corp,  cars  and  trucks, 
Type  SK-20  for  Ford  Motor  Co.  vehicles  with 
FoMoCo  alternators,  Type  SK-2 1  for  Ford  equip- 
ment with  Autolite  alternators,  and  Type  SK-30 
for  General  Motors  Corp.  vehicles. 

if  Designed  to  fit  most  newer  vehicles  through 
the  1966  model  year*  (for  older  vehicles,  see  the 
SK-1  Suppressikit,  below.) 

if  Well-engineered  L-C  Networks  and/or  heavy* 
duty  Thru-pass  Capacitors  handle  the  hash  and 
eliminate  the  siren-like  whine  caused  by  the  al- 
ternator output 


if  Extremely  easy  to  install — no  cutting,  no  sold- 
ering, no  wiring  harnesses*  All  components  are 
neatly  marked  and  packaged,  and  come  com- 
plete with  comprehensive  step-by-step  installation 
instructions, 

if  Provide  really  effective  interference  suppres- 
sion through  400  mc,  at  moderate  cost* 

if  Will  stand  up  under  continuous  operation  in 
hot  engine  compartments. 

tAt  Permit  faster,  more  readable,  less  tiring  com- 
munication at  greater  ranges. 


TYPE  SK-1  SUPPRESSIKIT  FOR  VEHICLES  WITH  D-C  GENERATORS 

Designed  for  simple  but  effective  installation*  The  generator  capacitor  is  built 
for  continuous  heavy  duty  257°F  (125°C)  operation,  A  full  60  ampere  current 
rating  ptus  the  high  rated  operating  temperature  provide  an  extra  factor  of 
lafety  against  expensive  generator  burnouts,  unlike  many  suppression  assem- 
blies containing  general-purpose  capacitors.  Effectively  suppresses  RFI  through 
400  mc.  Includes  easy-to-follow  installa- 
tion   instructions. 


Sjjk* 


GET  YOUR  SUPPRESSIKIT  FROM  A  SPRAGUE  DISTRIBUTOR  TODAY  I 

M  •I10*J 
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Fig.  3.  Transistor  switching  circuits  and  code  monitor- 


open  Ql  and  Q2  will  be  cut-off  and  CI  will 
have  three  discharge  paths:  1-thru  RL3B?  2- 
thru  Rl,  3-thru  R4,  RL3A,  and  D5.  The  dis- 
charge path  thru  RL3A  as  well  as  RL3B  gives 
a  more  uniform  pull  on  RL3  armature  and 
better  control  on  its  drop  out  time.  Note  that 
the  discharge  path  thru  Rl  is  variable.  De- 
creasing the  resistance  of  Rl  will  make  CI 
discharge  more  rapidly  and  cause  RL3  to  drop 
out  quicker. 

Q3  and  Q5,  along  with  Ql  and  Q2?  are 
controlled  directly  by  the  key  contacts  or  VOX 
relay.  Like  Ql  and  Q27  Q3  and  Q4  are 
normally  cut-off  and  conduct  when  the  key 
contacts  close,  Q3  controls  Q4  and  Q6,  Q5 
controls  only  Q6.  When  Q3  conducts  its  collec- 
tor goes  to  a  minus  6  volts,  current  will  flow 
thru  D65  R9?  and  RIO.  It  can  be  seen  from 
the  values  of  R9  and  RIO  that  die  base  of  Q4 
will  go  to  about  a  minus  4  volts  (from  plus 
17)  and  Q4  will  conduct  keying  the  trans- 
mitter. 

Now  we  run  into  a  circuit  known  as  a 
"minus  or".  This  is  made  up  of  diodes  D7,  D8; 
resistors  Rll,  R12;  and  transistor  Q6.  When 
the  key  contacts  are  open  Q3  and  Q5  are  cut- 
off and  points  C  and  D  of  diodes  D7  and  D8 
are  at  a  plus  17  volts.  Since  R12  ties  back  to 
plus  17  volts  the  base  of  Q6  will  be  biased  so 
that  it  will  be  conducting.  With  Q6  conduct- 
ing its  collector  will  be  at  a  minus  two  volts. 
This  same  voltage  is  applied  to  the  base  of 


Q7  making  it  conduct  putting  the  receiver  in 
receive  mode.  (Like  many  receivers  this  one 
is  in  receive  mode  when  the  "receiver  mute" 
line  is  grounded ,) 

In  order  to  satisfy  a  "minus  or"  all  you  have 
to  do  is  'make"  one  leg  of  the  switch.  For 
instance,  jf  point  C  was  minus  and  point  D 
was  plus,  current  would  flow  thru  D7,  Rll, 
and  R12  to  plus  17  volts.  Since  Rll  has  a 
much  smaller  resistance  than  R12  most  of  the 
voltage  drop  would  be  across  R12.  The  volt- 
age at  the  junction  of  Rll  and  R12,  point  E, 
would  be  negative.  Conversely,  if  point  D  was 
minus  and  point  C  was  plus  current  would 
flow  thru  D8,  Rll,  and  R12  to  plus  17  volts. 
In  either  case  the  base  of  Q6  would  be  baised 
to  cut-off  and  the  collector  would  go  to  plus 
17  volts  and  in  turn  cut-off  Q7  muting  the 
receiver.  At  the  same  time  we  could  call  this  a 
plus  *'and"  circuit.  That  is,  if  both  points  C 
and  D  are  plus  Q6  will  conduct. 

When  the  key  contacts  close  Q3  and  Q5 
will  conduct  and  points  C  and  D  will  go  to  a 
minus  six  volts  and  the  receiver  will  be  muted. 
Capacitor  C2  will  charge  thru  the  path;  minus 
six  volts,  Q5,  C2,  to  plus  17  volts.  At  the 
instant  the  key  contacts  open  the  transmitter 
oscillator  STARTS  to  turn  off.  The  turn  off 
time  of  the  transmitter  oscillator  takes  but  a 
fraction  of  a  second  but  if  your  receiver  has  a 
rapid  recovery  time,  as  in  my  case,  you  will 
hear  a  "thump"  in  the  speaker.  Q55  C2,  and 


34 


73  MAGAZINE 


DS  eliminate  this  "thump**.  Remember  it  was 
Naid  that  C2  charges  when  the  key  contacts 
close?  Well,  when  the  key  contacts  open  C2 
has  two  discharge  paths:  1-  thru  K3  and  R2; 
2~  thru  D8,  Ml,  and  Rl±  The  8rst  path  is 
variable  and  is  used  to  control  the  length  of 
time  the  receiver  will  be  muted  between  dits 
and  dahs  or  characters.  The  second  path  is  the 
one  that  actually  holds  the  receiver  muted 
after  the  key  contacts  open.  The  smaller  the 
resistance  of  R2  the  quicker  the  receiver  will 
recover.  It  is  possible  to  set  R2  so  that  all 
transmitter  sound  is  removed  but  still  be  able 
to  hear  a  break  in  signal  between  bits  of  a 
character  when  sending  at  20  wpm. 

Fig.  5  shows  an  alternate  method  of  keying 
a  transmitter  or  muting  a  receiver.  This 
method  would  have  to  be  used  if  vour  trans- 
mitter  has  cathode  keying  or  if  your  receiver 
has  a  positive  mute  line.  Of  course  a  combina- 
tion of  Fig,  5  for  the  transmitter  and  Fig.  3 
for  the  receiver  could  be  used,  or  vice  versa. 
The  relays  shown  in  Fig.  5  are  ultra  sensi- 
tive radio  control  units  that  pull  in  with  only 
1.4  mA  coil  current.  If  a  less  sensitive  relay  is 
used  it  will  be  necessary  to  increase  the  volt- 
age fed  to  the  relay.  Diodes  D10  and  Dll 
prevent  ringing  in  the  circuits  when  Q4  and 
Q7  are  cut-off*  At  the  instant  the  circuit  thru 
the  relay  coils  is  cut-off  the  voltage  in  the 
coils  will  spike  to  a  very  high  value  and 
possibly  ruin  Q4  or  Q7.  In  any  case  this  spike 
will  generate  electrical  noise. 

So  there  you  are.  If  you  want  the  ultimate 
in  station  control  then  drag  out  the  tools  and 
get  busy.  The  effort  will  be  well  worth  it  and 
besides— here's  that  "built  it  yourself*  project 
you Ve  been  waiting  for.  A  project  that  will 
not  only  give  you  that  sense  of  accomplish- 
ment in  building  something  yourself  but  will 
also  add  immeasurably  to  your  operating 
pleasure. 

Here  is  the  list  of  component  functions  that 
I  promised  you  earlier, 

CI-  Provides  a  hold  for  RL3.  When  Q2 

conducts  CI  will  build  up  a  charge. 
When  Q2  is  cut-off  CI  will  dis- 
charge thru  Rl  and  RL3  and  keep 
RL3  picked  up,  The  length  of  time 
that  RL3  will  stay  up  depends  on 
the  setting  of  Rl.  The  smaller  the 
resistance  of  Rl  the  quicker  RL3 
will  drop  out 
C2—  Keeps    the    receiver    muted   for    a 

short  period  after  the  key  contacts 
break.  This  prevents  break  clicks  or 
thumps.  The  discharge  rate  of  C2 
and  consequent  mute  time  is  con-* 
trolled  by  the  setting  of  R2, 
C3—  Bypasses  CW  side  tone  on  minus 


D6- 


D7-D8- 


D9- 


six  line  to  ground. 
Isolates   RL3A  from   RL3B    at   the 
instant   Ql    and   Q2   are   put   into 
conduction.  Provides  a  CI  discharge 
path  thru  RL3A  as  well  as  RL3B 
after  Ql  and  Q2  are  cut-off. 
Allows  a  rapid  cut-off  time  of  Q4 
when  the  key  contacts  open. 
Make  up  a  two  legged  "minus  or*' 
switch.    A    minus    shift   into    either 
D7  or  D8  will  cut-off  Q6. 
Allows  the  pick  up  of  RL6  when 
S5   is  in  the  SO  meter  position   as 
well  when  S5  is  in  the  160  meter 
position. 
D10-D1 1— Prevent  ringing  in  relay  coils  at  the 

instant  Q4  or  Q7  in  Fig.  5  are  cut- 
off- 
Lights  when  primary  power  is  on. 
Lights  when  high  voltage  is  on  in 
amplifier. 

Any  device  that  switches  to  ground 
can  be  connected  here.  When  one 
of  these  jacks  is  shorted  to  ground, 
with  S3  in  the  send  position,  tlj< 
control  unit  is  put  in  the  transmit 
mode. 

Provides  CW  side  tone  if  S4  is  on 
and  one  of  jacks  J3  thru  J5  is 
shorted  to  ground. 
Provide  110  VAC  to  station  units 
(receiver*  TR  switch 9  etc.). 
Allows  a  rapid  pick  of  RL3,  Nor- 
mallv  cut-off. 

Charges  CI  to  provide  a  hold  up 
voltage  to  RL3  after  Ql  and  Q2 
are  cut-off  when  the  key  contacts 
open  or  VOX  relay  drops  out. 
Provides  a  minus  switch  voltage  to 
Q4  and  QG,  Q3  is  normally  cut-off 
and  conducts  when  the  kev  contacts 
close. 

Keys    the    transmitter.    Q4    is   nor- 
mally cut-off.  Q4  conducts  when  a 
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Fig.  5.  Alternate  key  and  mute  circuits, 

minus  voltage  is  applied  to  its  base      RL5— 
thru  D6. 
Q5—  Provides  a   minus   hold  voltage   to 

Q6,  Q5  is  normally  cut-off  and  con- 
duets  when  the  key  contacts  close. 
When  Q5  conducts  C2  developes  a 
charge.  When  Q5  is  cut-off  when 
the  key  contacts  open  C2  will  (lis 
charge  thru  R2  and  R3,  The  time 
that  C2  takes  to  discharge  depends 
on  the  setting  of  R2.  The  charge  on 
C2  will  keep  Q6  cut-off. 

Q6—  Provides  a  minus  switch  voltage  to 

Q7.  Q6  is  normally  conducting,  Q6      HL8— 
is    cut-off   when    either    Q3    or    Q5 
conducts   providing   a   minus   input 
to  D7  or  D8.  RL9- 

Q7—  Mutes  the  receiver,  Q7  is  normally 

conducting  and  is  cut-off,  muting 
the  receiver,  when  the  key  contacts 
close. 

Q8-Q9-     CW  side  tone  oscillator,  July  1965 

73  Magazine. 

Rl  —  Controls    the   length    of    time    that 

RL3   stays   up   and   therefore,   how      SI— 
long   the   control   unit  will   stay  in 
transmitt  mode   after  the   last    CW 
character  has  been  sent  or  the  VOX      S2— 
relay  has  dropped  out. 

R2—  Controls   the   length   of  time   that; 

the  receiver  will  stay  muted  after      S3— 
the  key  contacts  open. 

R3—  Prevents  ruining  of  Q5  in  the  event 

Rl  is  turned  to  zero  resistance. 

R4—  Prevents  ruining  of  Q2  in  the  event 

HI   is  turned  to  zero  resistance. 

R5—  Sets    power    supply    ground    point* 

Should  be  set  so  that  points  A  and      S4— 
B  are  of  equal  potential  but  oppo- 
site polarity. 

RL1—         Completes  the  circuit  to  the  Variac,      S5— 

T2?  which  in  turn  applies  primary 


power  to  the  amplifier  high  voltage 
power  transformer,  RL1  picks  up  if 
S2  is  on  and  RL3  picks  up. 
Connects  the  amplifier  between  the 
exciter  and  the  antenna.  KL2  picks 
up  when  S2  is  on  and  RL4  picks 
up. 

RL3  contacts  pick  up  RL1  (if  S2  is 
on)  to  turn  on  the  amplifier  high 
voltage  supply  and  to  pick  up  RL5 
to  connect  the  antenna  circuit  to 
the  exciter  or  amplifier  output  cir- 
cuits. RL3  picks  up  when  Ql  and 
Q2  conduct. 

RL4      contacts      provide      primary 
power  to  Tl  and  units  connected  to 
sockets  J7  thru  J 10.  RL4  picks  up 
when  SI  is  turned  on, 
RL5  contacts  connect  the  antenna 
circuit  to  the   exciter  or  amplifier 
output  circuits.  RL5  prevents  trans- 
mitter tank  circuit  signal  "suck  out" 
when  in  receive  mode.  RL5  picks 
up  when  RL3  contacts  close. 
Routes   RF   voltage   to    RL9,    RL6 
picks  up  when  S5  is  in  either  the 
160  or  80  meter  positions. 
Selects    the   40-20   meter   trap   in- 
verted vee  antenna.   RL7  picks  up 
when  S5  is  in  the  40-20  meter  posi- 
tion. 

Selects  the  experimental  antenna. 
RL8  picks  up  when  S5  is  in  the 
AUX  position. 

Picks  up  when  S5  is  in  the  80 
meter  position.  When  RL9  is  down 
the  pi  network  is  connected  be- 
tween the  52  ohm  line  and  120 
ohm  Marconi  antenna.  When  RL9 
is  up  RF  is  fed  streight  thru  to  the 
Marconi  antenna.  (This  Marconi 
matches  52  ohms  on  80  meters). 
Turns  on  the  control  unit  and  sup- 
plies 110  VAC  to  the  receiver, 
exciter,  TR  switch  *  etc. 
Turns  on  RF  amplifier.  S2  also 
switches  the  amplifier  into  the  an- 
tenna circuit. 

In  the  "SEND"  position  allows  the 
station  to  be  put  in  transmit  mode 
when  the  key  is  closed  or  VOX  is 
operated,  In  the  "STBY"  position 
allows  the  CW  side  tone  oscillator 
to  be  used  as  a  code  practice 
oscil  l  a  tor. 

In  the  "CW  SIDE  TONE"  position 
gives    side    tone   when    the    key    is 
depressed. 
Selects  the  antenna  to  be  used. 

,  ,  .  W2AJW 
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Is  your  VHF  converter  noisy?  Are  you  interested  in 
working  moonbounce  on  432?  How  about  DX  on 
1296  or  2300?  If  you're  in  the  forefront  of  VHF  and 
UHF  developments,  you  are  probably  working  well 
into  the  noise  of  your  receiver.  Even  with  many  of 
the  recent  low  noise  transistor  developments,  short 
of  a  maser  the  PARAMETRIC  AMPLIFIER  is  still 
the  only  way  to  get  really  low  noise  figures  above 
300  MHz.  PARAMETRIC  AMPLIFIERS  is  the  only 
book  written  explicitly  with  the  amateur  in  mind;  it 
explains  how  they  work,  how  to  build  them  and  what 
diodes  to  use.  If  you're  interested  in  weak  signal 
work,  you  should  have  this  book.  $2,00  postpaid,  or 
from  your  local  parts  distributor 
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Match  Box  Tuner 


That  Old  Tuned  Line 

When  I  was  young  and  in  my  prime 
I  used  antenna  tuners  all  the  time, 
But  notv  that  I  am  old  and  grey 
1  use  coax  the  modern  way. 
I  think  I've  strayed  and  find  it's  time, 
I  went  hack  to  that  old  tuned  line 
I  went  hack  to  that  old  tuned  line. 


About  thirty  years  ago  most  radio  amateurs 
used  tuned  feeder  Hues  in  conjunction  with  an 
antenna  tuner.  Today  just  about  all  amateur 
stations  use  coax  fed  antennas ,  but  some  sta- 
tion operators  are  going  back  to  the  old  meth- 
od. Why?  Until  recently  transmitters  and  SSB 
transceivers  used  large  plate  dissipation  tubes 
in  the  output  stage.  If  these  tubes  are  over- 
loaded they  might  get  a  little  cherry  red,  but 
it  did  not  seem  to  hurt  them.  Every  one  was 
happy,  no  problems,  even  if  the  rig  was  oper- 
ated far  from  the  resonant  frequency  of  the 
antenna. 

Today  every  radio  gadget  is  smaller,  and 
so  are  the  tubes.  Many  manufacturers  are  using 
small  TV  sweep  tubes  in  transceivers  to  keep 
the  size  compact.  They  hope  the  amateur  op- 


erators using  them  have  a  flat  antenna  feeder 
line  with  no  SWR  (standing  waves),  and  they 
also  hope  that  he  stays  on  SSB  and  does  not 
hold  the  key  down  too  long  when  tuning.  The 
use  of  small  tubes  is  based  on  the  SSB  oper- 
ation with  its  low  duty  cycle,  and  that  type 
of  operation  is  not  hard  on  the  output  tubes. 

Just  how  many  amateurs  are  using  beams  or 
dipole  type  antennas  fed  with  coax  today? 
Just  about  all  of  them,  and  how  many  of  these 
have  tuned  the  transmitter  off  from  the  res- 
onant frequency  of  the  antenna  and  taken  a 
good  hard  look  at  the  SWR  and  the  color  of 
the  output  tubes?  The  SWR  does  not  have  to 
go  up  in  value  very  much  before  the  rf  begins 
to  stay  in  the  rig  and  be  dissipated  in  the 
plates  of  the  output  tube  rather  than  in  the 
antenna. 

Well,  just  what  can  be  done  about  all  of  this 
faulty  operation?  Really  there  isn't  a  thing  the 
coax  fed  operators  can  do  about  SWR  except 
keep  the  rig  looking  into  50  ohms  by  a  match- 
ing network,  or  change  to  an  antenna  that  can 
be  resonated  to  the  operating  frequency.  The 
only  reasonable  way  to  use  a  resonant  antenna 
is  to  go  back  to  the  antenna  tuner  and  some 
type  of  antenna  that  can  be  tuned.  Those 
operators  who  have  fussed  with  antenna 
tuners  in  the  old  days  will  back  away  from  the 
idea    and    shudder    because    it    brings    back 
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memories  of  trying  to  locate  the  feeders  on 
the  proper  matching  point  on  the  tuner  coil 
This  can  be  an  exasperating  job.  However, 
the  old  timers  can  relax.  The  Johnson  Com- 
pany makes  a  gadget  to  replace  tapping  the 
coil.  It  is  called  a  duo-differential  capacitor. 
This  capacitor  when  put  across  the  coil  acts 
as  a  capacitance  tap,  and  in  conjunction  with 
the  timing  capacitor  keeps  the  coil  in  reso- 
nance. The  old  pain  is  gone.  It's  now  easy  to 
tune  up  the  tuner. 

The  duo-differential  capacitor  is  only  made 
by  the  E.  F.  Johnson  Co.,  and  is  generally  not 
found  in  the  catalogs  or  radio  stores.  It  has  to 
be  ordered  directly  from  the  factory  under  the 
part  number  169-25.  When  constructed  the 
antenna  tuner  will  handle  300  watts  of  CW  or 
SSB  on  all  bands,  and  maybe  more  depending 
on  the  insulation.  Actually  this  match  box  is 
the  same  as  the  regular  standard  Johnson 
Matchbox  but  with  modifications.  The  coil  has 
been  adapted  to  the  Air-Dux  coil  in  place  of 
the  specially  wound  Johnson  coil  which  has  a 
variable  pitch  in  the  center  for  the  high  fre- 
quency bands.  The  insulated  switch  shaft  used 
by  the  manufacturer  was  also  impossible  to 
duplicate,  and  other  arrangements  were  used 
to  change  bands.  A  battery  clip  fastened  to 
flexible  leads  was  used  in  place  of  a  switch 
and  worked  very  satisfactorily. 

In  this  constructed  tuner  two  separate  coils 
were  used.  One  coil  tunes  the  80-40-20  meter 
ham  bands,  another  the  10-15  meter  bands. 
Two  separate  inputs  are  used>  as  the  link  for 
the  big  coil  is  matched  better  with  three  turns, 
and  the  small  coil  with  two* 

To  change  bands  the  lid  is  lifted  on  the 
tuner  box,  the  f  alms  tot  k  buttery  clips  are 
quickly  pressed  with  the  finger  and  moved  to 
the  taps  desired  for  the  proper  band.  The  dial 
is  moved  to  pre-marked  settings  for  the  vari- 
ous bands  and  slightly  adjusted  for  minimum 
SWR, 

As  it  turns  out  the  maximum  received  signal 
on  a  receiver  is  just  about  the  proper  adjust- 
ment for  the  minimum  SWR  point  when  the 
transmitter  is  used. 

For  an  all  band  antenna  it  is  recommended 
that  a  136  foot  center  fed  zepp  antenna  be 
used  if  possible,  with  600  ohm  feeders  about 
45  feet  long.  Another  suggestion  would  be  to 
use  450  ohm  manufactured  feeders  made  from 
number  12  wire.  Another  suggestion  is  to  use 
screw-in  type  electrical  insulators  for  long  runs 
of  wire  under  the  eaves  of  the  house  and 
pulling  #12  wire  through  them  and  soldering 
tight  This  method  cuts  down  on  the  use  of 
spacers  except  for  the  part  actually  going  up 
to  the  antenna. 


Construction 

There  is  no  special  way  to  build  the  tuner. 
It  is  nice  if  it  can  be  put  in  a  box?  but  con- 
struction on  just  a  chassis  will  be  fine.  The 
split-stator  capacitor  is  mounted  on  metal 
studs  to  the  chassis  and  the  duo-differential 
capacitor  is  mounted  on  stand-off  insulators. 
Two,  4&  inch  lucite  insulators  are  mounted  at 
each  end  of  the  duo-differential  capacitor  to 
hold  a  JJ  inch  thick  by  one  inch  wide  lucite 
bar.  Some  long  4-40  machine  screws  with  lugs 
were  put  in  the  strip  to  slip  the  band  switch- 
ing clip  lead  over  when  changing  bands.  The 
coil  could  have  been  shorted  out  when  chang- 
ing bands  if  separate  coils  had  not  been  used, 
but  in  this  construction  the  surplus  turns  are 
left  floating  rather  than  shorting  them  out- 
Toning 

The  transceiver  output  probably  should  be 
first  tuned  using  a  50  ohm  dummy  load  resistor 
to  get  the  pi-network  setting  correct  for  50 
ohm  output.  The  rig  can  then  be  connected 
to  the  tuner  input.  The  tuner  condensers  can 
be  varied  for  maximum  signal  strength,  and 
then  tuned  for  the  low  SWR  indication  which 
is  between  the  tuner  box  and  the  transmitter 
in  the  coax  link.  When  correctly  tuned  it 
should  read  very  close  to  zero!  Now  you  can 
increase  the  output  power  and  are  on  the  air, 
If  a  center  fed  zepp  136  feet  long  is  used, 
operators  will  be  surprised  how  much  better 
signal  reports  will  be  over  the  old  antenna 
especially  when  it  is  used  on  the  higher  fre- 
quency bands  where  the  lobes  begin  to  reach 
out.  The  main  comparison  from  the  long  wire 
against  the  beam  is  that  more  noise  is  appar- 
ent on  the  zepp  because  it  is  not  very  direc- 
tional It  is  fun  to  switch  from  the  zepp  to  the 
beam,  there  is  not  as  much  difference  as  one 
might  suspect.  It  is  also  easier  to  use  the  cen- 
ter fed  zepp  for  round  table  QSO*s,  I  predict 


(OHS  M    INPUT    FRQU    XMTR 
'52  jl   CO-AX.  RO-58  OH  RG-8/U 

■O  IS 


TUNING  CO W0 
JOHNSON      154-505-4 
50-50  pf 


LONG  WIRE  OR 

ftANOOM  AMT. 

O 


TUNED    FEEDERS 
*00,450.JQOji. 


flfcHNSTOCK    C*_*5. 
FL£K    WIRE. 


JOMNSON  0U0-DIFFERENTIAL 
169-25 


X, 


GN0 


Fig.  1.  W6BLZ's  match  box  tuner.  The  coils  should 
be  shown  as  air  wound. 
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Rear    of    the    match    box 
tuner. 


in  the  future  more  amateurs  will  return  to  this 
ancient  type  antenna  with  the  old  tuned  line. 

General  in  formation 

This  tuner  will  match  a  52  ohm  coaxial  line 
from  the  transmitter  output  into  any  line  from 
25  to  1200  ohms.  For  unbalanced  lines  it  will 
match  up  to  3000  ohms  making  it  suitable  for 
using  a  long  wire,  or  random  wire  antenna. 
The  coupler  is  designed  for  antenna  and  trans- 
mission line  matching  and  switching  within 
the  amateur  bands  from  3*5  to  30  MHz.  A 
SWR  indicator  should  be  used  between  the 
coupler  and  the  transmitter,  inserted  in  the 
52  ohm  transmission  line.  The  coupler  cannot 
be  expected  to  correct  standing  waves  on  the 
transmission  line,  which  is  a  matter  of  match 
between  the  antenna  and  the  line.  The  cou- 
pler will,  however,  properly  terminate  the  co- 


axial line  from  the  transmitter  and  match  it  to 
the  transmission  line  terminal  impedance.  The 
link  itself  will  have  no  standing  waves  on 
it.  By  doing  this  there  will  be  a  maximum 
transfer  of  energy  from  the  transmitter  to  the 
antenna  system  and  the  tubes  in  the  final  will 
keep  cool. 

When  the  coupler  is  used  with  broad  band 
antennas  the  tuning  will  cover  the  whole  band 
with  one  setting.  The  system  will  become 
more  frequently  critical  as  the  SWR  on  the 
transmission  line  is  increased-  If  the  resistance 
at  the  coupler  terminals  is  too  high  for  the 
range  of  the  coupler,  the  line  should  be  either 
lengthened  or  shortened  until  the  capacitors 
inserted  into  the  line  correct  for  it.  This  might 
occur  when  a  random  piece  of  wire  is  used  for 
an  antenna. 

.  .  .  W6BLZ 


Double  Your  Sixer  Power 


The  power  input  of  a  Heath  HW-29A  Sixer 
can  be  doubled  by  a  simple  reconnection  to 
the  6CL6  output  lube  and  a  change  in  tubes 
from  the  6CL6  to  a  7558.  Components  C8~]0 
pF  and  R4-47  k  must  be  disconnected  from 
pin  9  of  V4  (6CL6)  and  re-connected  to  pin 
2  of  \  4.  The  oscillator,  doublet,  and  final  tun- 
ing must  be  retimed  when  the  7558  is  used. 
The  cathode  current  should  run  about  60  mA 
compared  to  30  mA  for  the  6CL6,  The  12  V 


power  cable  filament  jumper  must  also  have 
the  150  Q  resistor  replaced  with  a  50  Q  -1 
watt  resistor  for  mobile  operation  to  correct 
for  the  higher  filament  current  of  the  7558. 
Improved  audio  can  also  be  obtained  by  chang- 
ing R-14  10  megohms  to  a  500  kO  resistor 
located  between  pins  2  and  4  on  V-B 
(12AX7).  The  pin  changes  to  V4  permit  the 
use  ol  either  the  6CL6  or  7558  interchang- 
ably  when  used  on  110  VAC.  ,  .  , 
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YOU  BELIEVE 


TWENTY-ONE? 


At  least  twenty-one 
important  and  advanced 
features  built-in  the  brand  new 


■■■■     '.     ..  '""""* 


MWMM 


S* 


LINEAR  AMPLIFIER 

MODEL  LK-2000 

YOU'RE  THE  EXPERT -CHECK  FOR  YOURSELF 

■  1,  Designed  for  maximum  legal  input  all  modes.  2000 
watts  PEP  SSB— 1000  watts  CW-AM-RTTY.  ■  2.  Full  1000 
watts  plate  dissipation  using  Eimac  3-1000Z.  ■  3.  New 
tank  circuit  design  provides  greater  output  on  higher  fre- 
uencies  including  10  meters.  ■  4,  High  Reliability  Solid 
State  Power  Supply  using  Computer  Grade  capacitors  for  con- 
tinuous duty.  ■  5.  Instant  transmit — no  warm  up — accom- 
plished by  BTI  Solid  State  Supply  and  use  of  thoriated 
tungsten  filament  in  3-1000Z.  ■  6.  Longer  tube  life  because 
of  exclusive  after  off  cooling.  ■  7,  A.LC.  output  provides 
higher  audio  level  without  flat  topping.  ■  8,  Tuned  cathode 
input  for  minimum  distortion  and  higher  efficiency  {50  ohm 
inp.).  ■  9.  Choice  of  Line  Voltages — 220V  AC  @  10  amps 
or  115V  AC  @  20  amps  (Solid  State  Supply  permits  efficient 

BRAD  THOMPSON  INDUSTRIES,  long  recognized  for  innovation  in  the  electronics 
field,  realized  the  need  for  a  quality  linear  amplifier  which  would  offer  more  features 
with  reliable  and  rugged  construction,  at  a  price  within  practical  limits. 

Well-engineered,  foolproof,  simple  operation,  reasonably  priced,  fully  guaranteed,  the 
B,  T.  I  Linear  Amplifier  provides  the  signal  impact  you've  been  wanting. 


115  VAC  operation),  ■  10.  Metered  relative  R.  F.  watts 
output  to  antenna.  ■  11,  Built  in  metering  and  switching 
for  Dummy  Load  accessory  which  when  attached  provides  dum- 
my load  for  linear  or  exciter,  ■  12.  Meter  overload  protec- 
tion. ■  13.  Changeover  relay  feeds  exciter  direct  to  an- 
tenna when  linear  is  off.  ■  14.  All  relays  have  OX.  coils 
for  hum  free  operation.  ■  15.  Safety  switch  and  shorting 
bars  for  personal  safety  and  component  protection.  ■  16, 
High  voltage  overload  circuit  breakers.  ■  17.  Fused  fila- 
ment and  control  supplies  using  lighted  fuse  indicators.  ■ 
18.  Distinguished  console  (TVI  preventive)  design  {29"  H  x 
16"  Wx  14%*  DJ  ■  19,  No  exposed  high  voltage  in  lower 
console.  ■  20.  Precision  console  casters  for  easy  mo- 
bility.  ■   21.  Grounded  grid,  zero-bias  linear  operation. 


WRITE,  WIRE,  PHONE: 

MISSION  HAM   SUPPLIES 
3316  Main   Street 
Riverside*   California 

B.  T.   I.   (Amateur  Division) 
83  810  Tamarisk  Street — RO 
lndioP   California   92201 
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Frank  Jones  W6AJF/AF6AJF 
850  Donner  Avenue 
Sonoma,  California  95476 


Two  Transistor  Testers 


One  of  these  two  very  simple  transistor  testers 
belongs  in  the  shack  of  every  up-to-date  ham. 


Two  simple  transistor  testers  are  shown  here 
both  having  the  same  basic  circuit,  The  one 
shown  in  Fig;  1  is  about  as  simple  as  can  be 
made  for  measuring  the  relative  dc  beta  of 
either  an  NPN  or  PNP  transistor.  It  was  built 
into  an  aluminum  box  3x5x2  inches  with 
an  old  0-200  Am  meter.  The  latter  had  the 
internal  shunt  removed,  giving  a  0-2  Am  meter 
with  a  0  to  200  scale  reading.  A  small  half 
ohm  resistor  was  shunted  across  it  to  make  it 
read  somewhere  between  5  and  10  milliam- 
peres  full  scale  since  most  small  transistors 
operate  within  this  value  of  collector  current. 


The  exact  reading  is  not  important  since  the 
beta  reading  can  be  set  to  use  the  0-200  divi- 
sion scale  on  the  meter  by  adjusting  the  poten- 
tiometer in  the  bias  circuit* 

A  battery  and  meter  polarity  reversing 
switch  in  Fig.  1  is  a  DPDT  toggle  switch  la- 
beled NPN  and  PNP.  By  having  a  "test" 
position  on  the  other  switch,  an  unknown  type 
of  transistor  can  be  plugged  in  for  test  without 
damaging  it  or  the  meter.  The  protective  re- 
sistor should  be  150  ohms  for  a  0  to  10  Am 
meter,  or  300  ohms  for  a  0  to  5  Am  meter 
in  order  to  keep  the  meter  reading  to  within 


Front  of  the  simple  transistor  tester  in  Fig.   1 


Inside  of  the  transistor  tester  shown  in  Fig.  ] 
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Here's    the    front    panel    of    the    transistor    tester 
shown    In    Fig,    2r    Note   the   use   of   a   zero-center 


meter  for  measuring  base  current.  This  avoids  the 
necessity  of  using  a  meter-reversing   switch  there. 


range  even  with  a  short-circuited  transistor. 
If  no  reading  is  obtained  with  the  NPN-PNP 
switch  in  either  position,  it  indicates  a  very 
weak  transistor  or  one  with  an  open  lead.  Once 
these  tests  have  been  made,  the  dc  beta  can 
be  read  on  the  meter  in  the  third  position  of 
the  "test"  and  "off'  switch, 

The  calibrating  potentiometer  can  be  set 
to  read  correct  beta  for  a  known  type  of  tran- 
sistor which  has  been  measured  on  a  more 
accurate  transistor  tester.  The  battery  voltage 
affects  the  beta  reading  which  means  it  should 
be  checked  occasionally  to  be  sure  it  is  near 
the  1.5  or  1,4  volt  reading.  The  ordinary  pen- 
lite  sized  cell  should  measure  1.5  volts  and  a 
single  mercury  battery  cell  should  read  1-4 
volts.  Either  type  is  suitable  in  this  tester, 

A  more  accurate  type  of  dc  beta  tester  is 
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Fig.  1.  The  simpler  of  the  two  transistor  checkers 
described  by  W6AJF  in  this  article.  The  proper 
scale  can   be  set  by  ad/us  ting  the   potentiometer. 


shown  in  Fig.  2.  This  tester  was  built  into  a 
larger  box  with  two  meters,  one  a  zero  center 
micruamtneter  for  reading  the  transistor  base 
current  for  either  NPN  or  PNP  transistors 
without  need  of  a  reversing  switch.  The  other 
meter,  a  0  to  5  Am  unit?  reads  the  collector 
current  for  any  particular  value  of  base  bias 
voltage  and  current.  The  milliampere  reading 
can  be  set  to  any  desired  value  such  as  2  Am 
by  means  of  the  bias  potentiometer  knob.  The 
reading  multiplied  by  1000  gives  the  collector 
current  in  microamperes.  This  value  is  then 
divided  by  the  base  current  reading  to  give 
the  dc  beta  ot  the  transistor  being  tested.  H 
the  latter  reading  was  20  microamperes  then 
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Fig*  2.  The  more  complex  of  the  two  simple  test* 
ers.  You  con  figure  the  beta  of  the  transistor  under 
test  more  accurately  with  this  tester  than  the  one 
in  Fig.  2  since  you  get  a  specific  collector  current 
for  each  value  of  base  current  you  use. 
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Bock  view  of  W6AJF's  transistor  tester  as  shown 
in  Fig,  2.  The  circuit  is  very  simple  and  construc- 


tion   is   completely   non-critical.    Either   a    mercury 
cell  or  a  regular  flashlight  battery  (shown)  can  be 


for  our  example  the  beta  is  2000/20  =  100. 

The  FNP-test-test-NPN  switch  is  a  DP4T 
wafer  switch.  Two  test  positions  were  used 
with  the  300  ohm  protective  resistor  inserted 
series  with  the  meter  to  prevent  burnout  for 
the  case  of  a  short -circuited  transistor.  Another 
protective  resistor  of  12,000  ohms  was  con- 
nected in  series  with  the  base  circuit  micro- 
ammeter  in  case  of  a  faulty  transistor*  A  single 
flashlight  battery  was  used  to  power  the  tester. 

In  testing  either  NPN  or  PNP  transistors  the 
current  of  both  meters  should  increase  simul- 
taneously as  the  bias  is  increased  from  0  to- 
wards maximum,  If  such  is  not  the  case,  try 
the  other  switch  position  PNP  instead  of  NPN 


or  vice  versa.  If  the  beta  reading  is  too  much 
lower  than  transistor  handbook  values  listed 
for  "life"  for  a  given  type  of  transistor,  it 
should  be  discarded.  Higher  valeus  generally 
mean  that  you  are  in  luck,  as  the  transistor 
has  a  higher  dc  beta  and  hfe  than  the  average 
units. 

These  testers  do  not  measure  anything  ex- 
cept the  relative  efficiency  as  a  dc  device*  It 
does  not  show  up  noisy  transistors  or  give  any 
indication  of  the  operating  frequency  range. 
However,  if  it  tests  good  on  dc  values,  the  tran- 
sistor will  probably  work  well  in  the  frequency 
ranges  listed  in  transistor  handbooks, 

,    .    -  W6AJF 


De-Bugging  the  Hi-Fi 


ting  can  be  more  frustrating  than  a 
case  of  interference,  particularly  when  the 
station  is  not  at  fault.  This  case  involves  a 
Hi-Fi  system  that  would  emit  from  the  speak- 
er, with  ear-sha tiering  intensity,  the  unintelli- 
gible single-sideband  signal  whenever  the  rig 
was  used  on  twenty  meters. 

The  accepted  method  of  using  capacitors  to 
by-pass  the  grids  and  speaker  leads  resulted 
in  little  improvement.  The  frustrations  in- 
volved in  locating  the  elusive  bug  are  unim- 
portant but  the  specific  cause  is  worth  men- 
tioning. After  all,  it  could  happen  to  you* 

The  final  cure  was  the  use  of  a  capacitor 
from   one  side  of  the  volume  control  to  the 


chassis.  According  to  the  schematic  this  point 
was  already  grounded.  After  another  careful 
examination  of  the  amplifier,  the  cause  was 
quite  apparent 

As  in  many  of  the  better  amplifiers,  this  one 
did  not  ground  directly  to  the  chassis  but  used 
a  ground  buss,  running  from  point  to  point 
before  being  tied  to  the  chassis  at  only  one 
location.  The  extra  foot  or  so  of  wire  from 
the  volume  control  to  the  chassis  was  an  ex- 
cellent ground  for  the  audio  and,  at  the  same 
time*  did  a  pretty  fair  job  as  an  antenna.  Elim- 
inating the  if  at  the  volume  control  cured  this 
particular  source  of  interference. 

.  .  .  Ronald  Farren  WA0BCQ 
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Take  the  VT  out  of  VTVM  with  the  transistor  that  behaves  like  a  tube. 


most 
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Siliconlx  assumes  no  responsibility  for  circuits  showrttnor  does  it  represent  or  warrant  that  they  do  not  infringe  any  patents. 


The  voltage  divider  on  the  left  works  with  both;  in  the  middle  circuit,  the 
matched  FET  pair  means  no  re-zeroing  with  temperature  changes.  If  you're 
willing  to  re-zero  try  the  one  on  the  right.  Either  circuit  with  a  100  //,a  meter 
gives  a  full  scale  sensitivity  of  0.5v  and  better  than  1%  linearity.  For  AC  add 
a  diode  peak  detector  and  change  the  multiplier  resistors.  To  modify  your  pres- 
ent VTVM  for  instant  warmup  and  portability  just  remove  the  tube  and  all 
the  power  supply  business.  Change  a  couple  of  resistors,  then  install  a  FET  and 
a  battery.  The  battery  should  last  a  year,  even  with  daily  use. 

GET  STARTED  FOR  AS  LITTLE  AS  $1.00 


Take  any  tube  circuit  handbook,  pick  the 
circuit  you  want,  then  design  it  with  FETs. 
To  make  it  easier,  we  offer  four  experi- 
mental FET  packages,  each  with  applica- 
tions data.  You  can  buy  one  FET,  or  one  of 
each,  or  a  matched  pair...  all  at  special 
experimenter  prices.  Clip  the  coupon  and 
mail  it  today  with  check  or  money  order! 

ilicanix  incorporated 

f?4Q  W.  Evelyn  Avenue    •    Sunnyvale.  California  94036 
Phone  245- f 000  *  Area  Code  403  ■    TWX  40&-737-QB4B 


■   m 


TO:   Bill  Shipe  K6RLM 

SILICON IX  INCORPORATED,  1140  West  Evelyn  Avenue 

Sunnyvale,  California  94086 

Enclosed  is  q  $1  for  one  Ul  10  FET  and  data 
[j  $2  for  one  U112  FET  and  data 
q  $2,75  for  both  FETs  and  data 
q  $6  for  one  pair  matched  U112's 
(Calif,  residents  add  4c,  8c,  lie,  or  24c  sales  tax) 


[ 
i 


Name. 


Call 


Address 


L 


City. 


.State 


Zip, 


This  is  a  limited  offer,  for  experimenters  only,  one  order  to  a  customer  (no  purchase  orders,  please).  Offer  closes  September  30,  1966, 


Gary  Jordan  WB6MOC 
Member,  Technical  Staff 
ITT  Federal  Laboratories 
San  Fernando,  California 


The  Transistor  for  Voltage  Regulation 

Here's  a  voltage  regulator  that  puts  out  9  to  28 
volts  at  up  to  10  amperes  with  excellent  regulation. 


In  many  instances  the  amateur  is  interested 
in  using  or  adapting  a  circuit  using  transistors, 
only  to  find  that  he  has  no  means  for  supply- 
ing properly  regulated  and  filtered  power.  Un- 
like the  vacuum  tube,  which  is  relatively  in- 
sensitive to  minor  voltage  excursions  and  ripple 
in  dc,  the  semiconductor  demands  a  stable  sup- 
ply source  and  negligible  ac  in  the  dc  to  give 
optimum  performance. 

A  change  in  bias  voltage  of  1  volt  on  a  vac- 
Gary  has  been  W3AEX,  W8LWL,  WA0EFT 
and  K1FPM.  Hes  an  electronics  research  engi- 
neer with  a  BSEE  from  Ohio  and  an  AMIEE 
pending. 


uum  tube  usually  has  very  little  effect  upon  the 
tubes  operation,  A  one  volt  bias  change  on  a 
transistor  however  is  usually  disastrous.  One 
volt  can  mean  the  difference  between  class  A 
and  class  C  operation,  or  possibly  no  operation 
at  all. 

Circuit  theory 

The  circuit  of  Fig*  1,  is  a  rather  standard 
series  voltage  regulator  in  the  commercial  field 
but  needs  a  bit  of  explaining  here  because  it 
is  rather  rare  in  amateur  usage. 

The  easiest  way  to  understand  how  the  cir- 
cuit works  is  to  imagine  the  series  transistor  QT 


to 


-  o 


c  + 

i/4M5,€A2A. 
IMUS.ZAZ5 


OUT 


Fig.   1.  Transistor  regulator  for  9  to  28  V  output  at  up  to  10  A,  You  con  omit  Ql  for  a  maximum  cur 
rent  of  3  A. 
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Breadboard  of  the  regulator  shown  in  Fig,    1 


as  a  variable  resistor  that  is  automatically  con- 
trolled,  If  the  input  voltage  Ein  were  to  in- 
crease, or  the  current  being  drawn  by  a  load 
at  E01It  to  decrease,  the  resistance  across  Qx 
must  increase  to  keep  the  voltage  at  the  Eollt 
terminals  constant.  Similarly,  if  the  load  cur- 
rent goes  up  then  the  resistance  of  Qt  should 
decrease  to  keep  Eum  fixed. 

Now  we  might  want  to  draw  quite  a  bit  of 
current  through  Qx,  maybe  as  much  as  10  A. 
Since  the  current  required  by  the  base  of  Qt 
is  approximately  the  current  through  the  tran- 
sistor divided  by  its  amplification  factor  B 
(which  may  be  anv  where  from  a  value  of  10 
to  about  30)  !)it  of  dc  amplification  is  in 
order.  Q<>  and  Q:\  provide  this  implification  in 
a  so-called  Darlington  configuration.  Darling- 
ton circuits  are  simply  those  that  hook  the  base 
of  one  transistor  directly  to  the  emitter  of 
another,  providing  a  very  simple  means  of  in- 
creasing gain.  In  effect,  the  gain,  or  B,  of  Q:1 
is  multiplied  by  the  gain  of  Q2  which  is  mul- 
tiplied again  by  the  gain  of  Qv  Thus  a  very 
small  current  at  the  input  of  Q3  can  control 
very  large  currents  through  the  series  transistor. 

Now7  all  that  remains  is  to  provide  some  sort 
of  feedback  network  which  will  sense  the  out- 
put voltage  and  control  the  series  transistor, 
The  sensing  of  the  output  voltage  is  done  with 
a  simple  resistor  string  across  the  output,  in 
this  case  the  Rg.?_8  string.  Also,  we  need  a 
stable  voltage  source  as  a  reference,  and  you 
will  note  a  simple  zener  diode  does  the  whole 
trick  admirably  here. 


With  the  zener  providing  a  good  stable  ref- 
erence we  can  now  compare  the  output  voltage 
to  the  reference  and  make  the  series  regulating 
transistor  "take  up  the  slack."  This  is  accom- 
plished by  a  simple  differential  amplifier,  of 
which  the  operating  theory  is  adequately  cov- 
ered in  most  transistor  manuals. 

If  you've  made  it  this  far  you  should  have 
a  fair  idea  of  how  the  gadget  works,  so  now 
to  the  easy  part,  the  "makings." 

Construction  and  operation 

The  circuit  shown  can  provide  any  regulated 
output  voltage  from  9  through  28  volts.  The 
value  of  E^  is  best  selected  as  25  to  50% 
greater  than  the  desired  output  voltage  Etlllt, 
The  input  voltage  can  be  easily  obtained  by  a 
simple  bridge  rectifier  and  single  capacitive 
filter,  as  shown  in  Fig.  2*  With  Ql  in  the  cir- 
cuit, a  10- A  load  current  may  be  drawn  con- 
tinuously. Omitting  Q]  and  connecting  Q2  in 
its  place  allows  3  A  maximum. 

Both  Q|  and  Q2  should  be  mounted  on  a 
suitable  heat  sink,  such  as  a  chassis,  with  an 
area  of  20  square  inches  or  more.  Use  the  in- 
sulating material  supplied  with  the  transistors 
to  keep  the  cases  electrically  isolated  from  the 
chassis t  as  the  collectors  are  connected  intern- 
ally to  tlie  case. 

Use  the  value  of  capacitors  specified;  they 
provide  proper  time  constants  for  regulation 
and  for  damping  feedback  oscillations  that  can 
occur. 

The  output  of  the  regulator  should  not  be 
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(15  VAC 
TO   SUIT 


TRIAD  FTHZ 
ETC, 


Fig.  2.  Power  supply  for  the  regulator  in  Fig.  1. 
Dl  through  D4  con  be  1N538  for  values  of  CI  be- 
low 2000  uF  or  1N2610  for  larger  CL  CI  should 
be  os  large  as  possible  and  rated  ot  60  to  75  V. 


short  circuited  even  if  a  fuze  is  used  iii  the 
transformer  primary  supply,  because  either  QA 
or  Q2  may  exceed  current  ratings  and  fail  be- 
fore the  fuze  opens.  A  more  advanced  version 
of  this  circuit  would  include  some  provision  for 
current  limiting.  Other  than  these  restrictions, 


the  circuit  can  be  built  in  any  reasonable  con- 
figuration  and  will  work  quite  well.  Output 
voltage  can  be  easily  set  and  adjusted  by  ad- 
justing II- ;  once  set,  it  may  be  forgotten  or 
varied  at  will. 

Use  of  the  circuit 

Similar  regulators  have  been  built  and  used 
with  excellent  results.  Specifications  and  re- 
quirements for  professional  uses  far  exceed 
those  needed  by  amateurs,  yet  I  he  cost  of  this 
circuit  is  now  reduced  to  its  most  economical 
form  without  sacrifice  of  good  characteristics. 

Amateurs  should  find  this  circuit  quite  use- 
ful, because  either  side  of  the  output  may  be 
grounded,  and  regulation  and  ripple  reduction 
are  such  that  a  home  laboratory  or  equipment 
supply  is  as  feasible  as  the  more  common 
vacuum  tube  B+  supply.  .  -  .  WB6MOC 


Improved  Gamma  Match 


Prior  to  constructing  my  homebrew  tri-band 
quad  I  had  concluded  from  on-t he-air  discus- 
sions that  a  gamma  match  was  a  mighty  good 
investment  but  was  somewhat  complicated 
due  to  problems  in  waterproofing  the  large 
air-gap  gamma  capacitors. 

After  giving  the  matter  considerable 
thought,  the  following  relatively  simple  ap- 
proach was  developed  and  has  been  used  very 
successfully  at  this  QTH. 

Bill  On\s  Quad  Handbook  gives  dimen- 
sions for  gamma  rod  spacing  and  length;  how- 
ever, in  lieu  of  air-gap  variable  gamma  capaci- 
tors simple  fixed  capacitors  were  constructed 
from  1/16"  thick  double  surfaced  copper 
printed  eircuit  board  material. 

First,  a  separate  gamma  match  assembly 
was  constructed  for  each  band  per  Bill  Orr's 
dimensions  as  shown  in  Fig,  1  except  that  a 
small  variable  capacitor  was  temporarily  sub- 
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stituted  for  the  printed  circuit  boards  and  the 
support  block  was  added.  Capacitors  can  be 
ISO,  100,  and  75  pF  for  20,  15,  and  ten 
meters. 

The  transmitter  (use  low  power  200  watt 
type)  was  then  tuned  for  14,300,  21,300  and 
28,600  kHz  and  each  capacitor  was  adjusted 
for  minimum  SWR. 

The  capacitors  were  then  carefully  removed 
without  changing  their  settings  and  the  capaci- 
tance of  each  was  measured.  Printed  circuit 
board  material  was  then  cut  with  a  hacksaw 
to  slightly  larger  values  (+5  pF)  and  edges 
bevelled  as  shown  using  a  small  wood  rasp. 
These  were  then  soldered  into  place  and  the 
SWR  was  again  cheeked  on  each  band.  The 
boards  had  to  be  cut  down  slightly  using 
a  pair  of  dikes  or  tin  snips  to  achieve  mini- 
mum SWR.  Plastic  tape  was  wrapped  around 
each  board  and  VOILAI— we  had  a  light 
weight  weather-proof  gamma  match. 

If  you  want  to  gamble  and  avoid  the  vari- 
able capacitor  substitution  method  the  follow- 
ing sizes  will  be  more  than  enough  and  can 
be  easily  trimmed  on  the  spot  to  give  mini- 
mum SWR. 

PC  Board  Gamma  Capacitor 

VA  x  3"    Approx,    size 

VP  v  2" 

i"xir 

Two  separate  feedlines  should  be  used,  one 
for  10  meters  and  a  common  15-20  meter  line 
or  three  separate  lines  may  be  used. 

.    .    ,  W.  U.  Pax  ton  K6ZHO 


Band 
20  Meters 
15  Meters 
10  Meters 
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The  2-K  linear  means 

HEAVY  DUTY 

In  two  short  years  the  2-K  has  become  synonymous  with  high  quality,  heavy  duty  per- 
formance in  the  amateur  radio  service. 

The  2-K  breezes  effortlessly  at  the  legal  limit  in  any  mode  .  .  .  SSB,  CW,  AM,  or  FSK.  It 
is  175  compact  pounds  of  pure  communication. 

The  power  supply  symbotizes  the  2-Krs  all  around  ruggedness.  Notice  the  high  reliabil- 
ity mercury  power  relay,  the  brute  of  a  power  transformer,  the  magnificent  20  mfd 
oil-filter  condenser,  the  800  milliampere  cased  filter  choke.  No  other  amateur  service 
linear  comes  within  a  country  mile  of  using  such  high  cost,  high  quality  components. 
Is  this  power  supply  the  reason  the  big,  clean  signals  you  hear  on  the  air  are  2-K  sig- 
nals? It's  one!  We  invite  you  to  discover  the  others  yourself.  Write  today  for  complete 
information.    The  2-K  console  or  desk  model  $675.00  RF  unit  only  $425.00 

6%  FINANCE  CHARGE  •  10%  DOWN  OR  TRADE-IN  DOWN  *  NO  FINANCE  CHARGE  IF 
PAID  IN  90  DAYS  •  GOOD  RECONDITIONED  APPARATUS  •  Nearly  all  makes  &  models. 
15  day  trial.  90  day  Warranty.  90  day  trade  back  on  NEW  apparatus.  Write  for  bulletin. 

TED  HENRY    (W6UOU)  BOB  HENRY    (W0ARA)  WALT  HENRY    {W6NRV] 


CALL   DIRECT  ...    USE    AREA  CODE 


Butler  1,  Missouri,  64730 
11240  W.  Olympic,  Los  Angeles,  Calif.,  90064 
931  N.  Euclid,  Anaheim,  Calif.,  92801 
6116  N.  27th  Ave.,  Phoenix,  Ariz.,  85017 


816  679-3127 

213  477-6701 

714  772-9200 

602  AM  4-3895 


"Worlds   Lorgest   Distributors   of  Short   Wave   Receivers" 
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Bit!   Hoyword  WQPEM 

3408  Monterey 

St,    Joseph,    Mo.   64507 


I  recently  found  myself  in  Miamisburg,  Ohio,  home 
of  all  that  good  Drake  gear,  so  thought  I'd  drop  in 
for  a  visit.  I  found  their  building,  was  warmly  re- 
ceived and  shown  around  by  Peter  Drake. 


A  Visit  to  the  R.  L  Drake  Company 


Here  is  part  of  the  Drake 
production  line.  Drake  only 
makes  horn  gear  and  TVI 
filters. 


Here's  more  of  the  produc- 
tion line,  The  engineering 
department  and  metol  work 
are  in  another  building. 
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Here  are  some  of  the 
new  products  shown  at 
the  Dayton  Manifest- 
The  2-NT  CW  transmit- 
ter and  the  2-C  Ham 
band  receiver.  Another 
product  they  make  is  the 
SW-4  short  wove  brood- 
cast  receiver.  Watch  for 
details  In  73. 


The  new  Drake  L-4  linear 
offers  2000  watts  PEP — 
1 000  wotts  DC  Tubes  are 
two  Amperex  8163Ps>  Price 
with  separate  power  supply 
and  tubes  is  under  $700. 


Here  next  to  the  Drake   factory  is  the   new  addition   they've   been  working  on.   Business  is  good.  Also 
notice  Bob  Drake's  Triumph.  I  enjoyed  my  visit  with  Drake.  I'm  sure  you  would,  too. 
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Croig  Anderton  WB2JQC 
30  South  Murray  Avenue 
Ridgewood,  NJ.  07450 


Try  Homebrewing  Now 


When  1  sit  around  a  swimming  pool,  I'll 
notice  three  groups  of  people:  there  is  one 
group  that  stays  around  the  pool,  soaking  up 
sun  but  never  getting  their  feet  wet;  another 
group  that  dives  in,  discovers  that  the  water 
is  cold  and  runs  out  again;  and  a  final  group 
that  edges  into  the  water  slowly.  These  people 
usually  have  the  most  fun  and  stay  in  the 
longest  time. 

Ham  radio  homebrewing  has  the  same 
groups.  Some  never  bother  to  homebrew;  they 
sit  home,  their  pudgy  fingers  glued  to  a  knob, 
praying  that  a  tube  doesn't  go.  On  the  other 
hand,  some  guys  buy  up  their  local  electronics 
store  and  try  to  build  an  imitation  NCX-5  be- 
fore they  have  learned  how  to  solder*  Finally 
there  is  a  group  that  thinks  about  building, 
works  on  it  carefully,  stays  in  the  longest  and 
has  the  most  fun.  This  is  the  group  to  join, 

How,  you  say*  How  can  I  "edge  in"  to 
homebrew?  Tools  cost,  and  besides  the  thing 
will  probably  do  nothing  more  than  exude 
black  noxious  fumes  when  I  plug  it  in.  But 
this  doesn't  have  to  be  so.  It  is  easy  to  get 
started  in  homebrew  without  money,  parts,  or 
even  tools. 

No  tools?  Most— if  riot  all— towns  have  a 
ham  with  a  set  of  chassis  punches  and  drills. 
Being  a  homebrew  fan,  he'll  be  glad  to  help 
out  and  get  another  convert.  Seek  this  man 
out  and  swipe  a  weekend  of  his  time.  Hams 
are  notorious  for  their  brotherhood;  use  it. 

No  parts?  Old  TV's,  radios,  tuners,  anything 
electronic  will  furnish  parts,  The  best  thing  to 
salvage  is  a  good  power  supply.  Again,  most 
hams  in  any  reasonable  sized  town  have  an 
overstuffed  junk  box.  Grub  a  few  parts  from 
them  and  you  won  t  have  to  spend  more  than 
five  dollars  a  project.  If  you  load  yourself  with 
catalogs  and  flyers  (Say  you  saw  it  in  73) 
you'll  be  able  to  save  money  to  the  point 
where  youll  feel  sorry  for  the  manufacturer. 
Parts?  No  problem, 

No  money?  A  five  dollar  bill  will  take  care 
of  preselectors,  Q-multipliers,  a  VOX,  full  CW 
break-in,  a  code  monitor  or  two,  a  noise  lim- 
iter,  a  product  detector,  a  crystal  BFO  .  .  , 


I  could  go  on  forever.  And  how  do  I  know? 
Either  I  or  a  friend  has  built  one  of  the  above 
items  for  a  five  dollar  bill-  Don't  say  it  can't 
be  done. 

By  now,  hopefully,  you  see  that  all  the 
myths  about  the  great  expense^  great  labor, 
high  rate  of  failure,  etc.,  are  a  lot  of  pap. 
Armed  with  this  knowledge,  you  desperately 
go  searching  through  your  old  back  issues  of 
73  in  order  to  find  that  six-meter  converter 
you  never  had  guts  enough  to  build.  But  let 
us  suppose  that  you  are  a  hard-core  cynic  who 
still  believes  that  homebrewing  is  for  the  birds. 
Here  are  a  few  reasons  why  homebrew  pays. 

First  of  all,  satisfaction,  Big  deal,  you  say. 
Well,  if  you  don't  care  about  the  personal  satis- 
faction involved,  read  on.  But  it  means  a  lot 
to  a  lot  of  guys. 

Second  of  all,  you  can  own  equipment  that 
no  manufacturer  could  supply.  Who  is  going 
to  produce  a  product  detector  that  you  can 
put  in  your  old  decrepit  receiver?  That,  be- 
lieve me,  is  a  limited  market.  Where  are  you 
going  to  get  hundreds  of  accessories?  The  only 
way  you  can  get  them  is  by  homebrew.  That, 
I  think,  is  one  of  the  best  reasons. 

You  learn  a  lot.  Big  deal  again,  you  say. 
You  say  you  don't  need  to  learn;  you  simply 
push  a  button  and  you're  on  the  air.  Yeah? 
What  happens  when  your  receiver  kicks  out? 
Try  sending  your  105  lb  transceiver  back  for 
servicing.  And  have  fun  packing  it. 

You  save  money,  How  much  money?  To  get 
off  ham  matters,  I  know  a  guitar-playing  friend 
who  paid  forty  dollars  for  a  fuzz- tone,  A  ham 
friend  copied  the  schematic  and  built  one  for 
ten  dollars.  In  most  cases  of  homebrew  there's 
nothing  to  compare  it  to  since  there  are  no 
equivalent  units  available.  But  look  up  the 
price  of  a  VOX  and  see  how  much  it  would 
take  you  to  build  it,  using  the  techniques  of 
sophisticated  grubbing  mentioned  before. 

If  you  haven't  tried  homebrew,  start  edging 
into  the  swim  of  things.  In  a  while,  it'll  get 
mighty  hot  for  the  boys  sitting  around  the 
pool  doing  nothing.  Get  a  head  start  on  them, 

■    ■    -  WB2JQC 
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DO  YOU  WANT  TO  BE  ONE  OF  THE  TOP  STATIONS 

ON  THE  FREQUENCY, 

getting  a  quick  response  to  all  your  calls? 

IF  YOU  DO,  WHY  NOT  TREAT  YOURSELF  TO  SOMETHING 

NEW  AND  NEAT 

THE  ELECTRONIC  BOOSTER  —  BAND  FILTER 

MODEL  B-1000A 

Use  with  your  present  transceiver  or  transmitter- receiver  combination,  SSB  and  AM,  fixed  or  mo- 
bile,  all    makes   and    models! 
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Front  Panel  View 
B- 1000 A 

WHAT  DOES  THE  B- 1000 A  DO  FOR  YOU? 
ON  TRANSMIT — Adds  a  fabulous  increase  in 
average  talk-power  to  your  transmitted  SSB 
signal — equally  outstanding  on  AM!  Makes  a 
200  watt  signal  sound  like  1-kw!  Makes  a  2-kw 
pep.  signal  sound  like  10  kw! 

THOSE   ELUSIVE   DX   STATIONS   REALLY 

HEAR   YOU! 

ON  RECEIVE — adds  1-kc,  2-kc,  &  3-kc  con- 
tinuously adjustable  Collins  Mechanical  Filter 
typo  selectivity  (2:1  Shape  Factor)  to  your 
present  fixed  selectivity  receiver  or  transceiver! 

THOSE   ELUSIVE  DX  STATIONS  CAN 

REALLY    BE    HEARD! 

WHAT  ELSE  DOES  THE  B- 1000 A   DO  IN 

YOUR  STATION? 

ATTENUATES  or  rejects  received  high-pitched  "mon- 
key-chatter" or  low-pitched  "gurgles"  anil  other 
spurious  signal  components  from  adjacent  channel 
station  i. 

SPEECH  PENETRATION  CONTROL  allows  your  trans- 
mitter to  "punch  a  hole"  in  the  band  so  you  can 
be  heard  thru  the  QRM  and  noise! 

CONCENTRATES  your  transmitter's  talk-power  into  a 
narrower  channel  to  provide  increased  spectrum 
utilization,  leaving  more  space  for  neighboring  sta- 
tions—M I N I M I Z  E5   QRM ! 

RECOMMENDATION  for  good  operating  procedure: 
Always  use  minimum  bandwidth  consistent  with  good 
engineering  practice  and  compatible  with  the  mode 
of    transmission    being    employed.    THEREFORE,    the 


One  Of  The  Computer 
Type  Circuit  Boards 
Used    In    The    B-1GQOA 

B-1000A  contains  a  steep-skirted  (2:1  Shape  Factor) 
adjustable  TRANSMISSION  BANDWIDTH  CON- 
TROL to  give  the  sharpest  signal  possible! 

YOU  MAY  SELECT  ANY  DISTINCTIVE  TYPE 
OF   SSB   OR  AM   SPEECH  QUALITY   YOU 
DESIRE! 

AUTOMATIC  transfer  of  circuits  from  transmitter  to 
receiver  allows  you  to  fully  utilize  the  merits  of  this 
outstanding  communications  development  at  all  times 
when  you  are  operating—not  just  on  transmit  or  re- 
ceive—BUT  BOTH   WAYS! 

ATTACHED  to  your  present  set  with  only  three  simple 
EXTERNAL  connections — alt  cables  and  plugs  Qte 
furnished  with  the  8-10G0A! 

MAY    BE   USED   optionally   as  a   basic   SSB  generator! 

TAPE  JACK — permits  using  any  popular  tape  recorder, 
if  desired,  to  simply  ana  directly  record  both  sides 
of  a  QSO  or  phone  patch  J 

INCLUDES  a  self-contained  power  supply  for  both 
117  v.j  60  cycle  fixed  station  and  12  v.  d-c  mobile 
installations! 

ALL  SOLID  STATE  circuitry  for  top  reliability! 

PRICE 

MODEL  B-1OO0A  . $435  Complete 

THE  PRICE  is  considerably  less  than  a  linear  ampli- 
fier—and look  at  what  the  B-10Q0A  does  for  your 
station  performance,  If  you  already  use  a  linear  on 
your  set,  and  add   the    B-1000A— WOW! 

GET  ON  OUR  LIST  for  early  delivery— Place  your 
order  now — Please  send  check  or  money  order. 

DO  YOU  WANT  more  information?  A  NEW  TECHNI- 
CAL DATA  PACKAGE  IS  AVAILABLE  AT  $2.00 
A  SET.  Contains  complete  B-1000A  circuit  diagrams, 
a  circuit  discussion,  installation  and  operation,  parts 
lists,   glossy  print  photos,  etc. 


E.  BABCOCK  &  COMPANY 

28   Durant  Avenue 
Maynard,  Mass.   01754 
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R.D.  1 
Freeville,  N.Y. 


Diodes  for  Oldtimers  and  Beginners 

A  few  simple  games  help  explain  electron 
current  in  a  vacuum,  wire  or  semiconductor. 


** 


a 


One  evening  a  venerable  oldtimer  presented 
Dae  with  a  problem,  He  said,  "If  a  diode  con- 
duets  with  die  anode  end  plus,  why  does  the 

diode  end  cany  the  plus  sign?"  I  said, 
That's  the  end  that  goes  plus."  He  replied, 
It  has  to  be  minus."  Round  and  round  we 
went,  and  it  turned  out  to  be  quite  a  problem, 
1  finally  had  to  write  this  article  to  clear  it  up! 

What's  confusing  about  such  a  thing?  From 
a  practical  viewpoint,  diodes  are  too  simple 
to  raise  serious  questions.  But  the  problem  is 
not  diodes,  it  is  words.  We  say  a  current  flow 
this  wa  or  that,  but  which  wav  does  it 
really  flow? 

About  1747  Ben  Franklin  believed  elec- 
tricity flowed  from  plus  to  minus*  It  was  the 
best  opinion  available  in  his  day.  In  1891  the 
researchers  just  starting  atomic  physics  had 
found  some  puzzling  things,  for  which  the 
Irish  physicist  Johnstone  Stoney  (three  cheers, 
etc!)  suggested  the  term  "lections'.  Finally, 
in  95,  j.  J,  Thompson  showed  that  electrons 
really  exist.  This  should  have  settled  the  mat- 
ter permanently. 

But  the  plus-to-minus  convention  is  still 
with  uk.  And  in  some  semiconductors  it  is  cor- 
rect! We  call  it  hole  current,  1*11  tell  vou  some- 
thing  if  it  won't  see  print:  Tm  still  confused 
sometimes. 

The  best  way  to  avoid  this  confusion  is  to 
get  past  the  terms,  right  down  to  a  clear  pic- 
ture of  what  actually  happens  inside  conduc- 
tors and  diodes.  Three  games,  described  later, 
will  help  to  make  this  picture  clearer*  You'll 
get  the  most  from  them  if  yon  read  from  the 
bibliography  about  some  of  the  things  I  left 
out  to  make  the  games  simple. 

Diode  current 

What  the  old-timers  called  just  plain  cur- 
rent, back  around  World  War  II  and  earlier, 
I'll  call  electron  current.  This  absolutely  elim- 
inates  the  question  of  which  way  it  goes,  be- 
cause we  can  lr!I  any  time  l>\  thinking  about 
vacuum   tubes.    But   how  many   electrons   are 


actually  moving  when  an  electron  current  is 
flowing?  If  you  use  an  ammeter,  the  magic 
number  is  6.3  billion  billion  electrons  per  sec- 
ond per  ampere! 

The  vacuum  tube  not  only  tells  us  which 
way  electron  current  flows,  it  supplies  the  sim- 
plest picture.  The  cathode  serves  as  a  source 
of  electrons-  The  anode  takes  them  out  of  the 
picture  again  and  not  very  much  happens  in 
between.  This  is  the  first  illustrative  game,  the 

Diode  Came. 

Fig,  1  shows  what  labels  are  required.  This 
is  marked  out  on  a  piece  of  paper  which  is 
then  attached  to  a  board  or  book  and  tilted  as 
indicated.  Marbles  or  pennies  will  do  for  elec- 
trons. Drop  them  at  the  cathode  end  and 
watch  them  exit  at  the  anode  end.  You  may 
feel  stupid,  but  do  it  anyway*  The  important 
thing  is  to  get  into  your  bones  the  idea  that 
something  like  this  really  happens  when  a 
current  is  (lowing  in  a  vacuum  diode. 

Wire  current 

All  electron  currents  flow  in  a  vacuum! 
From  the  electron's  viewpoint,  the  interior  of  a 
wire  is  mostly  open  space.  The  atoms  are  well 
separated,  and  serve  partly  as  a  source  of 
elections  for  conduction.  Is  that  a  little  hard 
to  believe?  It  took  thousands  of  years  to  dis- 
cover this  fact,  and  even  now  practically  no- 
body appreciates  its  truth  or  value. 

Because  the  wire's  interior  isn't  quite  all 
open  space,  wire  conduction  differs  from  vac- 
uum conduction  in  two  ways.  In  the  first  place, 
the  electrons  travel  within  the  wire  in  rela- 
tively straight  lines,  Sooner  or  later  each  will 
collide  with  an  atom.  That's  the  end  of  its 
trip,  which  is  taken  up  by  another  electron. 
And  each  time  an  electron  comes  to  a  sudden 
stop*  the  atom  is  slightly  warmed. 

That's  why  wires  get  hot  if  they  carry 
enough  current.  This  knocking  about,  recur- 
ring billions  upon  billions  of  times  per  second, 
heats  the  wire.  The  result  is  very  useful  in 
vacuum  tubes,  not  so  desirable  in  transistors. 
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Fig.     1.    W2DXH's    three    games    illustrates    what 
really    happens    in    vacuum    tubes,    wires    and    PN 

There  may  he  some  question  of  how  many 
electrons  belong  in  the  piece  of  wire.  Of  the 
various  answers,  the  simplest  is:  as  many  must 
leave  as  enter*  This  preserves  the  electrical 
balance  of  the  wire,  which  in  a  more  elaborate 
explanation  is  not  necessary.  Leave  this  prob- 
lem rtil  later! 

You  might  try  working  out  a  game  to  illus- 
trate wire  current.  But  if  you  want  to  copy 
mine,  refer  to  the  Wire  Game  chart  in  Fig.  1. 
It  resembles  the  Diode  Game  chart,  but 
cathode  and  anode  are  omitted  and  some 
atoms  have  been  added. 

The  atoms  arc  physical  obstacles  pasted  to 
the  paper.  Bottle  caps  will  do  admirably.  One 
end  is  labeled  minus,  the  other  plus,  the  sheet 
it  tilted  with  the  plus  end  down,  and  you  can 
start  sliding  electrons  down  between  the 
atoms. 

Remind  vourself  that  if  an  electron  strikes 
an  atom,  it  sticks  and  another  continues  the 
journey.  The  atom  gets  warmer.  And  as  you 
watch  things  go,  think  about  those  big  num- 
bers, amounting  to  millions  of  millions  of  elec- 
trons moving  for  each  microamp  of  current! 


function  current 

Solid  state  conduction  resembles  wire  con- 
duction. But  there  are  two  kinds  of  solid  state 
conduction.  Both  require  that  the  material  be 
crystalline,  and  that  it  be  doped  with  care- 
fully regulated  amounts  of  impurities.  The 
type  of  conduction  depends  on  the  impurities 
chosen. 

The  first  type  of  solid  state  conductor,  N 
type  material,  depends  on  the  presence  of  im- 
purities with  extra  electrons.  If  there  is  no 
such  impurity,  the  electrons  in  the  crystal  will 
be  all  tied  up  holding  it  together,  none  avail- 
able to  move  as  a  current  Conduction  in  N 
type  material  closely  resembles  wire  conduc- 
tion. 

P  type  material  is  doped  with  an  impurity 
Inning  too  few  electrons*  As  a  result,  many 


PN    GAME 

junctions  as  electrons  flow  from  one  end  to  an- 
other. The  gomes  are  explained  a  bft  more  fully 
in  the  text. 

sites  within  the  crystal  should,  but  do  not, 
contain  electrons.  But  they  can  get  electrons 
from  other  regions  in  the  crystal.  If  a  hole 
captures  an  electron,  the  hole  and  electron 
seem  to  trade  places. 

The  sequence  of  events  is  best  explained 
by  going  on  to  the  PN  game  in  Fig.  1.  From 
left  to  right  across  the  drawing,  we  have  a 
piece  of  wire  entering  the  diode,  an  ohmic,  or 
bidirectional  contact  between  the  wire  and  N 
material,  a  FN  junction  between  the  two  types 
of  semiconductor,  another  ohmic  contact  be- 
tween P  material  and  wire,  and  finally  a  wire 
leaving  the  idode. 

If  we  push  an  electron  into  the  LH  wire, 
electrons  will  be  displaced  along  the  wire 
and  shortly  one  will  cross  the  ohmic  junction 
into  the  N  type  material.  But  since  the  N  con- 
ductor is  already  balanced,  another  electron  is 
pushed  over  the  PN  junction  into  the  P  type 
material,  where  it  promptly  falls  into  a  hole, 
The  P  material,  unbalanced,  kicks  an  electron 
across  the  ohmic  junction  into  the  RH  piece  of 
wire.  And  our  electron,  many  times  removed, 
continues  its  journey.  This  is  a  forward  con- 
duction process. 

Suppose,  now,  that  we  push  the  electron 
into  the  RH  wire.  With  a  little  urging  (reverse 
bias)  it  crosses  the  ohmic  junction  and  falls 
into  a  hole,  leaving  the  entire  region  charged 
slightly  negative*  No  electrons  from  the  N 
region  are  interested  in  stepping  into  this;  in 
fact  thev  will  retreat  a  little  wav  from  the  PN 
junction.  A  similar  event  occurs  if  an  electron 
is  removed  from  the  N  region.  This  is  the  fun- 
damental process  of  reverse  biasing. 


n~f      m 


Fig,  2.  W2DXH's  transformer  and  diode  problem. 
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SUB-MINIATURE  SOLID  STATE 

TV  CAMERA 

FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 


Measures    only   2W   x    A"   x   7"    (excluding    lens    and 
connectors). 

Weighs  only  3l/£   lbs. 


Advanced   circuitry    utilizing    35    semi-conductors 
of  which   are  silicon. 


Resolution  guaranteed  to  exceed  best  capabilities  of 
standard  525  line  TV  receivers. 

Field-effect  input  circuit  provides  noise-free  video. 
This  is  a  VANGUARD  exclusive. 

RF  output  30,000  microvolts  adjustable  for  channels 
2-6. 
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tive sync. 

Viewable  pictures  obtainable  from  as  low  as  1  ft,  can- 
dle of  illumination   to  bright  sunlight. 

Vidicon  controlled  automatic  light  compensation  elimi- 
nates electric  eye  and  provides  error-free  compensation 
for  light  level  changes  of  up  to  120  to  1. 

New  VANGUARD  "HI-FI"  vidicon  enables  use  of  any 
8  mm  movie  lens  instead  of  16  mm  lens  required  by 
other  TV   cameras* 

Electronically  regulated  power  supply  and  thermally 
compensated  circuits  eliminate  change  in  picture  qual- 
ity when  line  voltage  and  temperature  fluctuate. 

All  parts  guaranteed  for  1  year  (except  for  open  fila- 
ment on  vidicon  or  breakage).  Made  in  USA, 


Building  your  own  TV  camera?  Send  10*  for  our  new 
catalog  describing  our  complete  line  of  sub-assemblies 
and  parts  incorporating  the  latest  advances  in  technology. 
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Fig.  3.  Some  kinds  of  diodes  that  we  often  use, 


Diode  circuits 

When  these  games  have  been  played  out, 
the  diode  problem  should  be  clearing  up.  Just 
to  make  sure  let's  look  at  a  simple  diode  and 
transformer  circuit  (Fig.  2)  and  watch  its 
operation  through  a  single  cycle. 

The  diode  is  drawn  in  the  same  orientation 
as  shown  in  the  FN  game  diagram.  We  im- 
mediately know  that  electrons  will  flow  from 
left  to  right  but  not  from  right  to  left.  If  we 
look  at  the  transformer  as  a  device  which  tries 
to  sweep  electrons  through  its  secondary  first 
one  way  and  then  the  other,  everything  works 
out  promptly.  The  slightly  curved  arrow  indi- 
cates which  way  the  transformer  tries  to 
sweep  electrons  in  the  first  half-cycle,  and 
a  letter  "e"  is  placed  by  it  as  a  reminder.  We 
see  right  away  that  no  electrons  flow  during 
the  first  hall-cycle.  They  flow  against  the  arrow 
of  the  diode,  so  during  the  second  half -cycle, 
electrons  swept  the  other  way  pass  through 
the  PN  junction  and  collect  in  the-  capacitor. 
After  one  or  a  few  half-evcles  of  conduction 
the  capacitor  has  developed  enough  charge  so 
that  no  further  current  Hows,  except  that 
through  the  optional  load  resistor.  Try  to  work 
this  out  for  yourself. 

We  get  exactly  the  same  final  result  if  the 
current  is  assumed  to  flow  from  plus  to  minus. 
But  then  the  diode  seems  to  conduct  in  the 
direction  its  arrow  points,  and  it  appears  that 
positive  charges  have  been  removed  from  the 
capacitor,  rather  than  negative  charges  col- 
lected there.  Have  you  ever  read  Orwell's 
"1984"?  Well,  here's  a  good  example  of  some- 
thing like  litis  "double-lhiiik/*  When  you've 
i  aught  the  hick,  try  it  out  on  the  best  man 
vou  know.  You  just  might  surprise  him! 

.  .  .  W20XII 
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FREQUENCY  CONVERTERS 

WORLD'S  LARGEST  SELECTION  OF  STOCK  FREQUENCIES 


Available   in   the    following   frequencies   front   stock 


Model 


2M 


6M 


20M 
CB 

40M 

CHU 

wwv 

Int'l. 

Marine 


301 
301 
301 
301 
301 
301 
301 

301 
301 
301 
301 
301 

301 

301 
301 


-D 

-El 

-E2 

-F 

-Q 

-R 

-S 

-Bl 
-B2 
-CI 
-C2 
-J 

-G 

-Al 
-A2 


Aircraft    < 


301-K 

301-L 
301-H 

301-11 

301-12 
301-M 

301-N1 
301-N2 
301-N3 
301-N4 
301-N5 
301-N6 


Fire, 
Police 
etc. 


1 


301-P1 
301-P2 
301-P3 
301-P4 

VHF  Marine  30 1-P5 


Weathe, 


301-W1 
301-W2 
301-W3 


Input  mc 

144-148 
144-145 
145-146 
144-146 
144-148 
144-148 
143.5-148.5 

50-51 
51-52 
50-54 
50-54 
50-52 

13.6-14.6 

26.5-27.5 
26.8-27.3 

7-8 

3.35 
5.0 

9-10 

15-16 

2-3 

118-119 
119-120 
120-121 
121-122 
1 22- 1 23 
1 23- 1 24 

154-155 
155-156 
154-158 
154-158 

156.3-157.3 

162.55 
162.55 
162.55 


Output  me 

50-54 
.6-1.6 
.6-1.6 
28-30 
14-18 
7-1  1 

i      30-35 

.6-1.6 
.6-1.6 

7-1 1 

14-18 

28-30 

.6-1.6 
.6-1.6 
3.5-4.0 

.6-1.6 

1.0 
1.0 

.6-1.6 
.6-1.6 
.6-1.6 

.6-1.6 
.6-1.6 
.6-1.6 
.6-1  ,o 
.6-1.6 
.6-1.6 

.6-1.6 
,6-1 *6 
7-11 
104-108 

.6-1 .6 

1.0 

10.7 

107.0 


CUSTOM 
MADE 


ANY  CONVERTER 
NOW  ONLY 


$16 


.95 

pdd 


except  301  -X,   $18,95   ppd, 


301-X  Your  choice  of  any  one  in- 
put and  output  frequency  between 
.6  and  1 63  mc. 

(6-8   weeks  delivery  on  custom  converters) 

For  prompt  shipment  please  include  postal  money  order  or  cashier's  check.  With  personal  checks,  allow  2 
weeks  to  clear  the  bank  before  shipment  con  be  made.  COD's  must  include  20%  deposit.  New  York  City 
residents  add  5%  sales  tax.   New  York  State  residents  add  2%  sales  tax. 


The  model  301  uses  3  of  the  very  latest  type  epi- 
taxial planar  UHF  transistors  for  unsurpassed  gain 
and  low  noise  at  all  frequencies.  It  can  operate 
from  6  to  18  volts  (positive  or  negative  ground) 
without  any  significant  change  in  gain  or  frequency. 
The  circuit  consists  of  a  tuned  R.F.  amplifier,  crys- 
tal controlled  oscillator  and  a  low  noise  mixer.  More 
than  30  high  quality  parts  carefully  assembled  and 
tested.  Sensitivity  is  better  than  Vi  micro-volt  for  a 
6  db  signal  to  noise  ratio  even  at  160  mc. 

Enclosed  in  a  sturdy  16  gauge,  ZVz"  x  25/g"  x 
]%"  aluminum  case  with  mounting  ears,  trans- 
fer switch  and  two  SO-239  (UHF)  receptacles. 

100%  made  in  the  US  A. 

2  year  guarantee  on  all  parts  Including  transis- 
tors f 

Free  24  hr  SPECIAL  DELIVERY  anywhere  in 
the  U.S. A,  if  you  send  a  money  order  or  cashiers 
check.  No  shipments  made  on  Saturdays,  Sun- 
days, holidays,  and  2  weeks  in  August, 

OPTIONAL  ACCESSORIES: 

9  volt  battery  eliminator  with  110  volt  cord. 
Only  $2.95  ppd. 

R,F.  cable  adapters  in  6",  12"  or  18"  lengths 
with  PL-259  plug  on  one  end  (mates  with  con- 
verter)* Other  end  your  choice  of  Motorola 
male  or  female,  RCA,  BNC  or  PL-259.  Price 
$1.25  each  postpaid  cable  with  2  plugs. 


VANGUARD  LABS 


Dept.    H 

196-23  Jamaica  Ave. 

Hollis,  N,Y.  11423 
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Dove  Baxter  W5KPZ/AF5KPZ 
John  Douglas  W50BV/AF50BV 
Route  9,  Box  391 
Tyler,  Texas  7570 1 


Two  Meter  Repeater 

This  repeater  offers  very  wide  coverage  for  fixed  or  mobile. 


As  more  stations  arc  moving  up  into  the 
two  meter  band,  a  tic  sire  to  increase  their  re- 
liable range  has  caused  many  to  look  toward 
the  repeater  as  an  answer.  This  is  a  story  of 
pist  such  a  repeater  that  was  built  by  Air 
Force  MARS  people  from  surplus  military  and 
commercial  FM  equipment.  Outmoded  FM 
equipment    was    used    because    of    the    large 


The  transmitting   antenna   with   coax   balun   as   it 
looks  on  the  1400  ft,  tower  also  used  for  KPRC-TV, 


amount  available  from  commercial  users.  No 
effort  will  he  made  to  endorse  any  piece  of 
equipment  as  this  is  what  we  used  and  other 

ir  could  probably  be  used  just  as  well. 

As  can  be  seen  in  the  block  diagram,  Fig.  1, 
the  receive  and  transmit  frequencies  are  sep- 
arated bv  onlv  490  kHz,  The  methods  used  to 
prevent  the  rect  ivt  r  from  being  desensitized 
bv  the  transmitter  are  little  known  to  hams 
and  should  prove  interesting  to  other  amateurs 
who  are  plagued  by  strong  carriers  near  their 
operating  frequency,  A  cavity  transistor  pre- 
amp  has  beer]  added  to  the  receiver  and  can 
i>e  placed  on  the  tower  to  make  up  for  the 
loss  in  a  long  transmission  line. 

This  repeater  was  developed  to  receive  on 
143.46  MHz  and  transmit  on  143.95  MHz, 
Air  Force  MARS  frequencies  just  below  the 
two  meter  band.  Although  these  are  not  ama- 
teur frequencies  the  information  supplied  here 
has  been  used  by  amateurs  using  repeaters  on 
146.94  MHz.  Different  crystal  frequencies  are 
the  only  changes  necessary  to  operate  in  the 
two  meter  band. 

We  used  a  surplus  FRC-27;  however,  the 
TRC-34  and  VRC-19  are  very  similar.  The 
I  IU  -27  and  TKC-34  are  ae  powered  units  and 

are  almost  identical  The  VRC-19  is  a  mobile 
unit  designed  for  a  28  V  electrical  system  so 
would  need  an  ac  supply. 

The  block  diagram  (Fig,  1)  shows  the  com- 
plete repeater.  It  will  be  noted  that  the  com- 
panion receiver  R-394-U  is  not  used.  It  was 
very  unreliable.  A  CE  Progress  line  4ER25D 
was  modified  and  substituted  to  give  very  re- 
liable performance.  This  wide  band  receiver 
is  expensive  to  narrow  band  so  is  available  at 
very  low  cost. 
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XMTH    SUCiC-CHJT^"* 
XTAL  13  fd  OVER- 
TONE  AT   XMTR 
FREOueMCTJ 


Mi&H-FREQ.  DSC- 
XTAL 

FREQ  r  RCVR    ^ERATiNG  FRE0 


XMIT    XTAL 


FREQ.» 


Fig.   1.  Block  diagram  of  the  2  meter  FM  repeater 
described  in  this  article.  The  transmitter  is  a  sur- 


plus unit  from  the  FRC-27  and  the  receiver  is  an 
out-dated  GE  wideband  commercial  receiver. 


Transmitter  Adjustment 

The  transmitter  is  coded  T-416-GR  and  is 
installed  in  the  lower  right  compartment  This 
unit  uses  instant  heating  tubes  up  to  the 
driver,  so  only  two  tubes  draw  filament  power 
during  stand-by,  The  5894  final  operates  in  a 
very  efficient  push  pull  circuit  and  is  capable 
of  about  70  watts  output.  This  unit  uses  a 
crystal  multiplication  of  32  times.  The  crystals 
hown  are  for  either  the  146.94  MHz  or 
143.95  MHz  frequencies.  These  crystals 
should  be  in  the  HC-6U  Ik  skier  to  take  ad- 
vantage of  the  ovens  in  the  units;  however,  a 
FT-243  may  be  used  if  the  oven  is  not  de- 
sired. 

A  test  card  CX-2371U  to  allow  removing 
the  transmitter  from  the  cabinet  was  found 
with  some  units;  however,  several  have  been 
made  by  using  surplus  connectors,  A  VTVM 
is  used  for  the  tune-up.  Insert  a  crystal  into 
the  socket  and  switch  transmitter  to  tune.  Do 
not  operate  the  transmitter  lor  longer  ban  10 
seconds  until  the  final  has  been  tuned.  Re- 
move both  side  covers  and  note  the  test  point 
marked  J401,  etc. 

Turn  on  the  unit  and  allow  time  lor  the 
final  and  driver  to  heat.  Switch  the  frequency 
select  switch  to  the  socket  which  has  the  crys- 
tal in  it  as  this  is  a  two  frequency  unit-  The 
transmitter  is  keyed  by  turning  the  test  switch 
to  on.  The  switch  should  be  returned  to  the 
off  position  as  stages  are  tuned  and  the  meter 


is  advanced  to  each  test  point.  Place  a  50  ohm 

dummy  load  on  output  jack  PI 902. 

Tune  up  as  follows; 


VTVM 
connected  to 

J-401 
J-402 
J-403 
1-404 
J  -501 
J-502 


Adjust        Indication  Reading 


Z-401 

Z-402 

Z-403 

Z-404 
Z-405  C-502 
C-507  C-508 

c^  ' 


Max 
Max 
Max 
Max 
Max 
Max 


-5  V 
-23  V 
-30  V 
-70  V 
-40  V 

-45  V 


Insert  the  VTVM  in  J -505-506  PLT  C\\  R 

JKS.  (Caution:  HV  to  ground  is  present  on 
these  lugs).  Adjust  C-514  PA  tune  condenser 
for   a   dip   on   VTVM,    Now    load   the   PA    to 


ISOLATF0N  XFMR 
MERIT  P-3D96 


EXISTING    PLUG 
ON  BACK   Of 
METAL   PLATE 


(I- PIN   CONNECTOR   ADDED   TO 
BASE    PLATE:    TO   PUJG  IN 
GE    RECEIVER 


Fig,  2.  Receiver  power  supply  for  the  repeater. 
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about  200  inA  as  indicated  by  a  2  V  reading 
on  the  VTVM.  After  each  loading  adjustment 
is  made  adjust  final  plate  tune  for  minimum. 

Insert  VTVM  in  BAL  JKS  and  alternates 
adjust  PA  grid  tune  for  balance  as  indicated 
by  zero  reading  VTVM,  The  transmitter 
should  be  putting  out  about  30  watts.  Placing 
the  tune-operate  switch  in  the  operate  posi- 
tion should  allow  the  transmitter  to  put  out 
full  power. 

Receiver  Conversion 

The  receiver  supplied  with  the  FRC-27  is 
the  R-394-U.  This  receiver  has  been  the  great* 
est  sin  cause  of  unsatisfactory  performance 
in  the  repeater,  and  was  finally  discarded  in 


favor  of  a  more  reliable  unit.  The  receiver 
found  more  adaptable  was  the  G  E  progress 
Hue  4ER25D.  This  is  a  double  conversion  unit 
built  in  two  models,  The  4ER25D1  will  cover 
144  to  152  MHz  and  will  operate  in  the  two 
meter  band  with  no  modification  to  the  tuned 
circuits-  The  4ER25D2  operates  in  the  152  to 
174  MHz  range  and  will  require  a  5  pF  ca- 
pacitor connected  across  the  first  RF  and  an- 
tennas coils. 

The  B-394-U  chassis  should  be  stripped  of 
all  metal  work  leaving  only  the  base  and  up- 
right back  plate.  All  wiring  and  plugs  are 
removed  except  for  P-252  on  the  rear  plate. 
The  receiver  is  mounted  on  its  side  supported 
by  2"  spacers  as  shown  in  the  photograph. 
The  power  supply  and   filament  transformers 


Two  Meter  Cavity  Preamplifier 


Here's  a  high-Q  cavity  and  transistor  pre- 
amplifier to  add  selectivity  and  gain  to  the 
front  end  of  your  receiver,  The  cavity  has 
about  20  dli  of  gain  and  is  very  useful  if 
the  repeater  is  located  very  far  from  the 
antennas,  It  can  be  seen  that  the  junction 
of  the  transistor  will  look  like  a  very  low 
resistance  to  any  power  coming  down  the 
receiving  antenna,  and  were  it  not  for  the 
cavity  filter  the  transistor  would  be  de- 
stroyed by  the  rf  From  the  transmitter.  It 
is  for  tins  reason  that  the  cavity  must  be 
built  with  the  highest  possible  Q. 

The  cavity  is  somewhat  shorter  than  op- 
timum, but  it  is  very  effective  in  providing 
I  he  desired  selectivity.  It  is  made  from  a 
7"  section  of  4"  brass  pipe.  The  center  con- 
ductor is  a  8JS"  length  of  VA"  copper  pipe. 
The  bes!  source  of  supply  for  this  stock  is 
a  local  plumbing  contractor*  These  lengths 
are  too  short  for  his  needs  and  he  will  prob- 
ably sell  them  to  you  as  scrap* 

First  make  the  end  plates  from  sheet  cop- 
per and  cut  a  l!s"  hole  in  the  center  of 
one  to  accept  the  center  conductor.  Solder 
this  all  around  the  pipe  as  this  is  a  high 
current  spot  and  must  have  very  low  re- 
[stance.  Next  bend  two  pieces  of  ^rI2  bare 
copper  wire  lor  the  pick  up  loops.  Drill 
holes  on  each  side  %"  from  the  center  con- 
ductor. 

At  this  point  you  must  decide  whether 
to  use  the  transistor  pre-amp  or  not.  The 
receiver  will  detect  a  .5  pV  signal  with  20 
dB  of  quieting,  and  it  will  provide  excellent 
results  without  the  pre-amp.  The  pre-amp, 
however,  should  be  used  if  you  plan  to 
use  a  very  long  coax  line  between  the  an- 
tenna and  receiver* 


Now  punch  two  holes  in  the  brass  cylin- 
der to  accept  two  female  type  N  chassis 
type  coax  connectors.  If  you  want  the  pre- 
amp,  one  of  the  connectors  can  be  a  feed 
through  insulator  to  feed  the  base  of  the 
transistor.  Solder  the  wire  loops  to  the  coax 
connectors,  and  attach  them  to  the  cylin- 
der. The  wires  will  stick  out  the  bottom. 

Now  slide  the  base  plate  over  the  pick 
up  loops  and  solder  the  plate  to  the  cylin- 
der. Solder  the  loops  to  the  bottom  of  the 
base  plate.  Install  the  tuning  capacitor  at 
the  top  and  you're  ready  to  go.  After  the 
cavity  is  tuned,  you  can  solder  the  top 
plate  to  the  cylinder. 

The  pre-amp  showed  the  best  NF  with 
about  6  to  7  Vdc.  To  tune  up  the  cavity 
and  pre-amp,  connect  to  your  receiver  and 
tune  the  cavity  and  pre-amp  for  maximum 
output  with  a  weak  signal  A  noise  genera- 
tor will  allow  the  optimum  adjustment  of 
the  collector  tap,  but  this  is  about  two 
turns  from  the  ground  end. 

"  t     ru.\ 

J 


PRE-AMP  BJLT  IN 

MINI- BOX  ATTACHED 
TO  CAVITY 


OUTPUT  TfrP 

i-i/2  limns 


A 

+7V 


Simple  coaxial  cavity  and  transistor  preamplifier. 
The  emitter  should  be  bypassed  to  ground  with  a 
1000  pF  capacitor. 
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SWAN  400  SSB  TRANSCEIVER 


FIVE  BANDS-400  WATTS 


So  often  when  thinking  of  investing  rn  a 
mobile  rig,  the  thought  occurs  that  it  will 
have  to  be  a  cheap  outfit,  without  many  of 
the  excellent  features  of  the  home  station. 
Can't  afford  two  rigs  like  the  home  station, 
you  say?  This  may  be  true,  but  when  you 
have  the  combination  that  is  designed  for  the 
job,  the  home  station  can  be  the  mobile  sta- 
tion, too,  and  the  changeover  simply  a  matter 
of  moving  the  transceiver  and  VFO  from  the 
house  to  the  car. 

The  SWAN  400  and  its  components  fit  to- 
gether  conveniently  for  this  type  of  service. 
With  the  basic  400  you  can  operate  as  a  fixed 
station  using  Model  410  VFO  (for  ham  bands) 
and/or  Model  405  MARS  Frequency  Oscilla- 
tor (5  preset  and  locked  channels  on  any  5 
frequencies  in  the  MARS  allocations),  both 
attached  to  the  400  at  the  same  time  through 
an  adaptor  on  the  back  of  the  400  that  has  a 
switch  for  changing  from  one  VFO  to  the 
other,  and  both  VFOs  are  kept  warm  so  long 
as  the  400  is  "on".  If  you  have  the  means 
of  supplying  the  home  station  from  a  DC 
source  such  as  batteries,  gas  generator  or 
AC  inverter  (and  a  DC  source  for  the  home 


station  is  a  mighty  useful  item  in  an  emer- 
gency), you  would  need  only  a  DC  power 
supply  for  the  SWAN  400,  and  could  put  both 
the  Swan  and  the  power  supply  in  the  trunk 
of  the  car,  connect  them  with  the  cables  from 
the  VFOs  under  the  dashboard,  Model  406B 
Mobile  VFO  and/or  Mode.  405  MARS,  using 
the  RC-2  remote  control  assembly,  and  be 
ready  for  business  as  completely  as  if  you 
were  in  the  house,  taking  very  little  space  in 
the  front  seat  area  of  the  car. 

How,  you  ask  can  I  latch  on  these  gems? 
Nothing  could  be  easier:  Pick  up  the  phone 
and  call  us  and  let's  talk  it  over  ...  or  drop 
us  a  line  and  tell  us  what  kind  of  a  proposi- 
tion you  have  in  mind. 


5Wdl       *rUU      w    .■   m    t   »»  +   •*•***•*    +   « ,    *    •    ■ 

$420.00 

117-XB  AC  Power  Supply 

75.00 

14-117  500  Watt  Mobile  Power 

o u pp » y     •**»«*»•*»•»*. T«.  -■ 

130.00 

Model  410  VFO    

95.00 

Model  406B  Mobile  VFO 

75.00 

MARS  Oscillator  Model  405 

45.00 

Dual  VFO  Adapter  Model  22 

25.00 

Adirondack  Radio  Supply 

Ward  J.  Hinkle,  W2FEU,  Owner 
185-191  W.  Main  St.,  Amsterdam.  N.Y.  12011,  518-842-8350 
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are  visible  mounted  on  the  base  plate.  Punch 
a  hole  in  the  base  chassis  and  mount  all  pin 
socket  (PI)  so  that  the  receiver  power  plug 
can  be  connected.  A  small  power  supply,  de- 
livering 12.6  V  ae  and  150  V  dc  can  be  con- 
structed to  furnish  power  to  the  receiver  as 
shown  in  Fig.  2.  It  is  suggested  that  this  be 
constructed  on  the  receiver  chassis  base  plate. 
By  carefully  orienting  the  transformers,  the 
parts  can  be  fitted.  The  voltages  are  now  fed 
to  PI  on  the  base.  There  are  many  variations 
of  transformers  but  tlu-\  must  be  small.  Most 
any  1 10  V  40  watt  isolation  transformer  will 
work.  On  the  front  of  the  base  assembly  be- 
tween the  four  small  holes  that  were  used  as 
the  old  receiver  test  points,  mount  two  minia- 
ture pots,  10  kQ  for  the  squelch  and  100  kQ 
lor  the  volume.  Connect  these  to  PI  as  shown 
(Fig,  3).  The  receiver  has  a  provision  for  a 
second  crystal  using  one  half  of  the  12AT7 
as  oscillator.  This  half  of  the  tube  is  not 
needed,  and  For  repeater  service  is  wired  to 
key  the  PTT  line  in  the  transmitter.  Build  the 
circuit  as  shown  in  Fig.  3  using  the  unused 
half  of  the  12AT7.  The  frequency  2  lead  to 
the  power  plug  can  now  be  used  to  connect 
the  PTT  line  to  the  transmitter  as  shown.  The 
frequency  2  lead  is  the  middle  lug  on  the 
three  lug  terminal  strip  next  to  the  oscillator 
tube  (lug  2  of  TB  15).  It  can  be  seen  that  a 
small  positive  voltage  on  pin  5  of  V-31 1  will 
cause  tube  V-314  to  conduct.  This  current  will 
hold  the  keying  relay  operated.  A  received 
signal  causes  pin  5  of  V-311  to  go  negative 
and  this  cuts  off  V-314.  This  in  turn  will  re- 
lease the  rela\  and  ground  will  be  applied 
through  the  now  closed  contacts  of  the  relay. 
This  ground  will  now  key  the  transmitter.  Au- 
dio from  the  receiver  is  fed  through  plug  PI 
to  the  FM  modulator. 

The  receiver  will  require  two  crystals;  one 


The  transmitter  is  shown  with  one  side  removed. 
The  5894  final  amplifier  can  be  seen  with  its 
quarter  wave  tuned  lines.  The  oscillator  and  multi- 
plier stages  are  in  the  rear  comportment  at  the 
left. 


>AT  7 
KEYING  TUBE 


X 


CONNECT 

OTO  UJG  2, 
TB  IS 


*       1/2   V3lf 
6AL5 


P-252 


Fig.   3, 
euits. 


Transmitter   keying   tube   and   control   cir- 


for  the  high  frequency  oscillator  and  the  other 
is  used  as  a  transmitter  frequency  suck-out 
crystal  to  place  a  low  impedance  path  to 
ground  at  the  transmit  frequency.  This  crystal 
connected  in  this  manner  prevents  the  receiver 
from  being  overloaded  and  thus  desensitized 
by  the  strong  transmitter  carrier.  To  figure  the 
high  frequency  crystal  use  the  formula  below. 


crystal  frequency 


_  operating  frequency  —  8»7 

12 
for  a  receive  frequency  of  143*46  this  would 

be  11,23  MHz, 

The  transmit  frequency  eliminator  crystal  Ls 
shown  in  Fig.  4,  This  crystal  was  ordered  from 
International  Crystal  Company,  Oklahoma 
City,  Oklahoma.  They  are  familiar  with  this. 
When  ordering  this  crystal  give  the  following 
information:  Example:  143.95  MHz  third 
overtone  crystal— This  crystal  will  be  con- 
nected from  grid  to  ground  of  the  6AK5  rf 
amplifier  in  a  GE  4ER25D  receiver  to  elimi- 
nate a  strong  transmitter  carried  on  143-95 
MHz,  This  receiver  will  be  tuned  to  143.46 
MHz  and  a  high  Q  coax  cavity  will  be  in- 
serted between  the  antenna  and  receiver.  This 
crystal  is  to  prevent  the  receiver  from  being 
desensitized  by  the  143.95  MHz  transmitter. 
This  crystal  should  be  ordered  with  wire 
leads.  The  cost  $6,90. 

Connect  this  crystal  in  the  antenna  coil 
can  across  the  rf  amp  grid  coil  as  shown  in 
Fig.  4*  On  using  this  crystal  in  this  manner, 
it  can  be  seen  that  any  power  present  here 
will  destroy  the  crystal  so  be  careful.  This 
crystal  is  not  guaranteed  in  this  application  but 
if  installed  and  operated  as  shown,  no  prob- 
lems should  be  encountered. 

Install  a  phono  type  plug  on  the  antenna 
coax  that  goes  to  A2  of  P-252.  This  will  plug 
into  the  antenna  jack  on  the  receiver.  The 
fuse  in  the  receiver  can  be  mounted  in  the 
base  at  any  convenient  spot.  The  0.1  uF  ca- 
pacitor and  4  MO  resistor  in  Fig*  3  act  to 


62 


73  MAGAZINE 


<I  the  transmitter  operated  for  about  1  sec- 
ond after  the  143,46  MHz  signal  is  gone.  This 
u  us  done  to  prevent  the  rapid  flutter  so  com- 
mon in  two  meter  mobile  communications  from 
causing  the  repeater  to  chop. 

Turn  power  on  to  unit  and  check  for  proper 
voltages,  A  signal  generator  and  a  vom  of  at 
least  20,000  ohms  per  volt  is  needed  for  align* 
nient  Connect  signal  generator  to  P-1901  on 
back  of  cabinet  and  tune  generator  of  operat- 
ing frequency  of  receiver. 

Use  a  20,000  ohm/volt  meter  with  one  lead 
to  ground  and  connect  the  other  as  directed: 


Connect  to 


Adjust 


Required  Reading 


Top  OSC 
OSC  Coil  Maximum        L3  V 

Mult  Can  Top 
MULT  and  Bottom  Maximum 

Feed  143.46  MHz  signal  at  the  antenna  jack 
—increase  level  till  LIM  1  shows  indication— 
LIM  1— Mult  2  both  capacitors 
RF  amp  both  capacitors 
Ant  top  and  bottom 

Repeat  all  adjustments  (except  oscillator  coil) 
until  required  sensitivity  is  obtained.  (Require- 
ments ,5  uV  for  20  dB  of  quieting).  With  a 
known  accurate  signal  at  143,46  MHz  adjust 
the  oscillator  crystal  frequency  adjust  capaci- 
tor for  zero  reading  when  meter  is  connected 
to  the  discriminator.  This  completes  the  re- 
ceiver alignment, 

Final  adjustments 

Remove  the  back  cover  of  the  FRC-27  and 
make  the  following  connection  to  the  terminal 
strips: 


TB-1901 


TB-1902 


TB-701 


Connect  terms 

6-7 

Connect  terms 

8-10 

Remove  wire  between 

2-3 

Connect  terms 

2-3 

Control  Unit  C  844U 

Connect  terms 

2-3 

Remove  wire  between 

1-2 

This    completes    the    conversion    and    it    is 
only  necessary  to  set  the  levels  of  transmis- 


ANTENNA  COIL  CAN  ON  RECEIVER 
r__ -j 


RF 


XMT*    FH€0.  SUCK-OUT  XTAL 
(SEE   TEXT1 


Fig.  4.  Connection  of  the  transmit  suck-out  crystal 


The  modified  GE  receiver  is  mounted  on  its  side  so 
it  will  fit  on  the  existing  chassis.  Plug  P252  is 
shown  on  the  back  and  the  filament  and  plate 
transformers  are  visible  mounted  on  the  base  plate. 

ston.  There  will  be  three  controls  in  the  audio 
line:  receiver  volume,  L  pad  in  control  unit 
and  deviation  control  in  the  transmitter.  As  a 
guide  to  start  with,  keep  the  receiver  level  low 
as  this  will  lessen  the  noise  level  on  the  trans- 
mitter audio.  The  L  pad  is  a  very  effective 
impedance  matching  device  and  when  used 
with  the  deviation  control,  it  should  be  pos- 
sible to  get  full  deviation  on  most  all  levels  of 
input  signal.  The  squelch  control  is  adjusted 
to  the  point  where  noise  does  not  trip  the  re- 
peater. 

The  antennas  used  here  are  stacked  horizon- 
tally polarized  big  wheels  separated  by  about 
twenty  feet  between  transmit  and  receive. 

The  work  in  building  this  repeater  was  not 
done  overnight  and  many  hours  of  cut  and 
try  and  looking  into  problems  in  other  repeat- 
ers were  necessary.  We  feel  this  has  paid  off, 
however,  in  the  quality  of  retransmission  and 
dependability  we  have  obtained.  The  repeater 
at  Houston  is  located  on  the  KPRC-TV  tower 
(1400  ft,)  and  excellent  mobile  coverage  is  ob- 
tained up  to  60  miles  radius.  Base  stations 
work  out  about  150  miles  and  farther  in  some 
directions,  I  am  located  220  miles  from  Hous- 
ton and  can  use  the  repeater  most  of  the  time. 

I  have  worked  San  Antonio  through  the  re- 
peater on  many  occasions  which  is  in  excess 
of  400  miles  from  Tyler. 

The  holdover  of  the  receiver  gives  me  a 
constant  check  on  the  band  conditions  as  1 
can  listen  for  the  repeater  to  drop  out. 

This  repeater  project  was  built  by  AFCS  Air 
Force  MARS  people  to  operate  on  two  meter 
MARS  frequencies,  and  plans  call  for  23  of 
Ihese  repeaters  to  cover  ten  states  in  the  Cen- 
tral United  States.  At  this  time  four  units  are 
operational  with  five  more  near  completion. 
These  units  were  built  according  to  these  in- 
structions, and  all  have  worked  properly. 
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for  the  first  time . .  . 


FIXED  STATION  TRAP  VERTICAL 

Hustler  quality  and  reliability  with 

ONE  TUNING  ADJUSTMENT 
TO  COVER  BOTH  PHONE  and  CW 

-BTV...0fl//$ 


Here's  why  the  Hustler  4-BTV 
is  the  best  trap  vertical  for  the  money. 


You'll  get  superb  operation  .  ..  40  through  10  meters. 
(Also  75  meters  with  a  Super  Hustler  RM-75-S  on  top,) 

4-BTV  performs  as  a  true  vertical  .  -  .  not  as  a  bent  dipole. 

Oplimum-Q  traps  are  individually  and  precisely  tuned. 

4-BTV  handles  full  legal  power  on  SSB. 

The  lowest  SWR  (1.5  to  1  or  better)  and  best  bandwidths 
are  possible  with  the  4-BTV  .  .  .  and  it  outperforms  all 
other  verticals. 

Vertical  radiating  sections  between  traps  are  tunable  for 
peak  performance. 

Sturdy  heavy-walled  aluminum  construction  with  stainless 
steel  clamps  and  cycolac  base  resists  all  weather, 

Guying  is  not  needed  . . .  only  the  smallest  space  is  required 
to  install  on  the  ground,  roof  top  or  chimney  clamp. 

BE  A  HUSTLER  ...USE  A  HUSTLER 


See  the  new  Hustler  4-BTV  at  your  dealer  today. 
Ask  about  the  complete  Hustler  fine, 


The 
home  of 
ORIGINALS" 


NEW-TRONICS  CORP. 

3455  Vega  Avenue  •  Cleveland,  Ohio  44113 


4439  A 
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ALL  NEW  from  NEW-TRONICS 


SUPER 


unbelievable  mobile  performance 

The  Super  Hustler  has. . . 

High  Power  Capability— Capable  of  maximum  legal  limit  on  SSB. 

Widest  Bandwidth  —  Better  than  ever . . .  maintains  minimum 
SWR  over  phone  portion  of  40,  20,  1 5,  and  1 0,  —  60  KC  wide 
at  2  to  1  SWR  on  75  meters. 

Low  SWR  — 1.1  to  1  or  better  at  resonance ...  no  special  match- 
ing required. 

Proper  Base  Impedance  — Nominal  52  ohms  at  resonance  — no 
magic  lengths  of  feed  line  or  matching  devices  required. 

Low  Frequency  Drift  —  Frequency  drift  from  heat  held  to  abso- 
lute minimum. 


Here's  413  reasons  for  exceptional  performance. 

Coil  wire  contains  413  individual  conductors  insu- 
lated from  each  other  for  top  performance  value. 


SWR  chart  and  com- 
parative information 
supplied  on  request. 


See  the  new  Super  Hustler  at  your 
distributor  NOW... get  the  facts. 


.(t: 


>v 


: 


"Another 
NEW-TRONICS 
Original" 


fW-f*^^ 


NEW-TRONICS  CORP 

3455  Vega  Avenue  •  Cleveland,  Ohio  44113 
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....  ':fv*' 


SEPTEMBER  1966 


65 


J 


E.  M.  G.  Rankin  W4ZUS 
140  Kensington  Dr. 
Brunswick  Ga.  31  520 


Complete  Overload  Protection 

Here's  one  of  the  more  original  schemes  tveve  seen  recently. 


Here  is  a  circuit  that  offers  much  for  all 
builders  and  nuts  that  dream  up  rigs  that  are 
as  well  engineered  as  the  state  of  the  art  This 
circuit  offers  complete  overload  protection  for 
the  whole  rig  (including  output,  temperature, 
and  VSWR  as  well  as  the  more  common  cur- 
rent protection)  with  one,  or  at  the  most  two, 
relays.  As  many  sensors  as  wanted  may  be  in- 
cluded. 

The  basic  circuit  (see  Fig,  1)  uses  a  silicon- 
controlled  rectifier,  or  SCR?  that  semiconduc- 
tor equivalent  of  the  thyratron.  Whenever  the 
gate  current  exceeds  the  threshold  the  SCR 
saturates  and  remains  conducting  until  the 
anode  circuit  is  opened.  When  the  SCR  fires, 
Kl  is  actuated  and  can  open  the  PA  cathode 
circuit,  operate  a  heavier  relay,  light  an  indi- 
cator lamp,  or  any  other  desired  function. 

With  this  basic  actuator  circuit  you  can  use 


Mick  is  an  Electronics  Technician  Senior  Chief 
in  the  U.  S.  Navy.  He  has  taught  electronics 
courses  in  the  Navy,  enjoys  building  and  rag- 
chewing,  Bes  now  stationed  on  the  USS  F.  D. 
Roosevelt. 


any  or  all  of  several  sensors.  The  only  require- 
ment is  that  the  sensor  develop  a  few  volts 
positive.  With  the  unmarked  junkbox  SCR  I 
use  0.2  MA  of  gate  current,  2  volts  across  the 
1  k  gate  resistor  causes  the  SCR  to  fire  with 
10  volts  on  the  anode  (stolen  from  the  fila- 
ment transformer). 

For  plate  current  protection  a  5  ohm  re- 
sistor (of  suitable  wattage)  is  put  between 
ground  and  the  PA  tube  cathode  (or  in  the 
B -return  of  the  PS),  For  1  ampere  of  plate 
current  5  volts  are  developed.  (See  Fig,  2A,) 
Using  about  5  k  for  the  adjusting  resistor  "R" 
you  can  set  the  voltage  to  the  gate  for  any 
value  at  the  predetermined  plate  current  (for 
me  it  trips  at  800  MA). 

Screen  protection  is  provided  by  monitoring 
the  current  drawn  by  the  shunt  screen  regu- 
lator, a  string  of  10  watt  zener  diodes  in  my 
rig.  (See  Fig,  2B.)  As  screen  current  increases 
the  regulator  current  decreases  equally*  By 
placing  a  small  resistor  in  the  ground  return 
of  the  regulator  you  can  pick  off  a  couple  of 
volts.  Here  a  transistor  (PNP)  is  used  to  get  a 
phase  reversal,  rising  positive  voltage  for  de- 
creasing regulator  current.  A  blocking  diode  is 


GERMANIUM 
DIODES 


OVERLOAD  RELAY 

CONTACTS  (N£.) 


(A) 


-O  SCR 

GATE 


^ALLOWS  SETTING  OF    U  OF 
Q  FOR   GATE   VOLTAGE   TO 
TRIP   SCR    WHEN  RATED 
GRID   CURRENT  FLOWS 


Fig.  2,  Sensors  for  the  overload  circuit  in  Fig,  1. 
A.  Protection  against  too  much  plate  current.  B. 
Screen  current  protection,  C.  Excessive  output  pro- 
tection (You  don't  want  to  exceed  the  legal  limit, 


do  you?)  D.  High  VSWR  protection.  E.  Protection 
against  loss  of  grid  drive,  F.  Excessive  temperature 
protection,  See  text  for  more  complete  explanation 
of  these  circuits. 
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Kt 
J2V  RELAY 


fi£SET  BUTTON     58?£$ 
MOMENTARY 


TO 

SENSOR    O 
CIRCUITS 


[^mA  TO  1mA 
ACROSS   RES.) 


(DO 


SCR 


Fig.  I.  Basic  circuit  for  overload  protection,  This 
SCR  and  relay  will  turn  off  your  transmitter  (or 
ring  a  bell)  when  almost  anything  goes  wrong  with 
your  station.   See  Fig.   2   for  examples  of  sensors, 


used  on  this  (as  well  as  on  all  the  other  sensors 
to  prevent  interaction  between  the  inputs). 
Adding  the  few  ohms  of  resistance  in  the 
screen  regulator  won't  affect  the  regulation  by 
more  than  a  percent  or  so. 

By  using  an  output  rf  voltmeter  diode  cir- 
cuit you  can  set  a  safe  maximum  power  output 
level  and  protect  the  tubes  from  excessive 
power  (or  keep  from  running  illegal  power!) 
See  Fig.  2C. 

Another  outstanding  protective  circuit  can 
use  the  reflected  power  output  from  your 
VSWR  bridge  (positive  diode  polarity)  to  re- 
move power  in  case  of  a  damaging  high 
VSWR.  This  could  save  a  PA  stage  if  an  an- 
tenna or  coax  fails  (or  in  my  case  if  I  patch 
the  wrong  antenna  into  the  rig).  See  Fig,  2D. 

Grid  current  can  be  likewise  monitored, 
again  using  a  transistor  (NPN)  to  get  the 
proper  sensor  output  signal.  See  Fig,  2E. 

Another  important  function  can  be  moni- 
tored by  using  a  thermistor  of  the  proper  tem- 
perature/resistance characteristic  in  a  voltage 
divider  circuit.  Placing  the  thermistor  close  to 
the  tubes  or  in  the  exhaust  air  stream  will  let 
the  monitor  keep  watch  on  those  precious 
bottles  and  shut  things  down  before  the  plates 
melt  or  the  seals  rupture*  See  Fig,  2F. 

You  can  probably  dream  tip  several  other 
circuits  for  different  applications.  Using  a  mi- 
crophone  and  audio  amplifier  with  a  rectified 
output  the  telephone  bell  or  the  XYL's  last 
chow  call  will  terminate  transmission  effec- 
tively. 

One  important  point:  These  circuits  must  be 
carefully  bypassed  and  shielded  in  most  cases 
to  prevent  rf  pickup  and  rectification  by  the 
sensors  and/or  the  SCR, 

Try  tliis  one  relay,  multi-function  overload 
protector  and  I  think  you'll  have  as  much 
fun  and  get  as  much  peace  of  mind  as  I  have. 
It  works,  smoothly  and  positively,  is  cheap  and 
small-  Its  applications  are  limited  only  by  your 
imagination, 

,    .    .  W4ZUS 
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TRI-EX 

W-51 

FREE   STANDING 
TOWER. 

SUPPORTS  9  SQ.  FT. 
OF  ANTENNA. 

Shown  with  internal  Ham  M 
rotator  and  2"  mast. 

INCLUDES 

•  FREE:  RIGID  BASE 
MOUNT 

•  PRE-DRILLED  TOP 
PLATE  -  For  TB-2 
thrust  bearing. 

•  HIGH   STRENGTH   STEEL 
TUBING  LEGS.  Solid 
rod,  "W"  bracing. 

•  EASY  MAINTENANCE  - 
No  guys  or  house 
brackets  needed. 

•  RISES  TO  51    FT. — 
Nests  down  to 

21  ft. 

•  HOT   DIPPED 
GALVANIZED  AFTER 
FABRICATION! 

All  welding  by 
certified  welders. 

IMMEDIATE  DELIVERY 

$36260 

FREIGHT  PREPAID  INSIDE 
CONTINENTAL  U.S.A. 


ri-Ex  TOWER  CORPORATION 

7182  RASMUSSEN  AVE.,  VISALIA,  CALIF. 
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Ken  Cole  W71DF 
P.O.  Box  3 

Vashon,  Wash.  98070 


Heathkit  HM-15  SWR  Meter 


If  you  have  a  ten  dollar  imported  SWR 
meter  and  like  it,  as  I  do,  you  may  wonder  if 
a  few  bucks  extra  for  the  Heath  HM-15  can 
be  justified,  as  I  did,  but  you  may  not  have 
an  opportunity  to  try  them  side  by  side,  as  I 
have,  (They  won't  measure  prepositional 
phases,  so  they  won't  really  work  in  parallel) 
Some  of  the  Heath  meter  advantages  that  im- 
pressed me  are  reflected  below. 

Terminating  resistors  are  supplied  for  both 
72  and  52  ohm  operation—a  worthwhile  pro- 
vision. To  change  from  one  to  the  other  re- 
quires removal  of  the  chassis  from  the  cabinet 
and  application  of  a  soldering  iron,  but  this 
takes  only  a  couple  of  minutes,  and  it  isn't 
something  you  would  do  very  often.  The 
change  could  be  made  by  switching,  but  the 
instant  convenience  gained  would  be  too  ex- 
pensive in  terms  of  added  capacitance,  asym- 
metry and  associated  problems  which  would 
have  to  be  solved.  It's  nice  to  have  the  two 
impedance  ranges  simply  and  cheaply. 


Some  HM-15  Specifications 

Operation:  Indicate  percent  of  forward  and  re* 

fleeted  power,  and  voltage  standing  wave  ratio, 

Power  Handling  Capability:  One  kilowatt  of  rf 

Impedance:  50  or  75  ohms, 

Frequency  Coverage:  1  60  through  6  meters. 

Meter:    100  microamperes, 

Dimensions:  9Vk  x  354  x  2V&  Inches. 


The  cabinet  is  attractive,  stiff,  and  designed 
to  sit  prettily  atop  your  transceiver— rubber 
feet  on  the  bottom  and  coax  connectors  in  the 
back.  For  mobile  operation  the  HM-15  takes 
little  room  under  the  dash,  and  if  it  is  mounted 
with  screws  through  the  cabinet  top  you  can 
remove  the  chassis  in  about  thirty  seconds  by 
unscrewing  the  two  self-tappers  on  each  end. 

Besides  being  fun,  kit-building  is  a  rela- 
tively painless  educational  experience,  and  this 
is  one  kit  you  really  can  assemble  in  an  eve- 
ning. In  fact,  you  can  put  it  together,  squirt 
your  transmitter  through  it,  check  the  SWR, 
test  the  surplus  lengths  of  coax  on  hand,  con- 
firm the  non-reactive  behavior  of  your  dummy 
load,  roundtable  for  an  hour  (while  you  watch 
the  HM-15  for  evidence  of  carrier  non-sup- 
pression) and  still  beat  the  kids  to  bed. 

The  manual  is  a  useful  bonus.  A  thoughtful 
effort  has  been  made  to  explain  clearly  the 
theory  and  operation  of  SWR  meters.  With 
two  charts  and  a  couple  of  pages  of  text  the 
manual  makes  the  most  of  the  benefits  offered 
by  the  put-it-togelher-yourself  approach.  The 
limitations  as  well  as  the  capabilities  of  SWR 
meters  are  noted,  and  the  comments  may 
leave  you  with  an  irresistible  urge  to  dig  out 
73  articles  on  the  taming  and  feeding  of  an- 
tennas. All  to  the  good. 

At  $14.95  the  HM-15  is  one  of  life's  inex- 
pensive necessities. 

.  -  .  W7IDF 
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1966  Eico  Catalog 

Eico's  new  48  page  catalog  illustrates  and 
describes  their  complete  line  of  more  than  250 
products,  including  amateur  radio  equipment, 
test  instruments  and  stereo  hi-fi  components. 
Copies  of  this  new  catalog  are  available  free 
from  Eico  Electronic  Instrument  Company, 
131-01  39th  Avenue,  Flushing,  New  York. 

Creative  Electronics  Fabrication 

If  you  like  to  make  professional-looking 
electronic  equipment,  this  new  book  by  Owen 
Patrick  should  be  of  interest  to  you.  The  title 
is  Creative  Electronics  Fabrication  and  it's 
published  by  Holt,  Rinehart  and  Winston. 
Virtually  all  electronic  construction  techniques 
that  the  amateur  could  need  are  covered.  You 
can  order  a  copy  through  your  local  bookshop. 

Radio  Products  Sales'  Catalog 

Radio  Products  Sales  Inc.,  has  just  an- 
nounced a  new  300-page  catalog  of  electronics 
parts  and  equipment.  This  new  catalog  covers 
a  wide  variety  of  electronic  components  from 
86  leading  manufacturers  and  is  of  consider- 
able use  to  amateurs  and  electronics  engineers. 
It  is  thoroughly  and  accurately  indexed  for 
easy  reference,  profusely  illustrated  and  where 
applicable,  contains  industrial  net  prices.  These 
new  catalogs  may  be  obtained  by  writing  to 
Radio  Products  Sales  Inc„  1501  South  Hill 
Street,  Los  Angeles,  California  90015. 

Electronic  Design  Charts 

Most  hams  seem  to  like  to  avoid  using 
mathematical  formulas  and  equations  as  much 
as  possible,  but  if  they  do  much  experimenting 
and  designing,  they  have  to  figure  out  many 
things.  Graphs  and  nomographs  are  one  way 
to  find  specific  values  for  components  and 
other  electronics  quantities  without  much  math. 
Norman  Crowhurst's  Electronic  Design  Charts 
contains  59  useful  charts  that  will  help  you 
design  many  circuits  and  networks.  It's  bound 
in  a  very  convenient  loose  leaf  fashion  with 
complete  and  clear  explanations  and  examples 
for  each  chart.  Cost  is  $5.95  and  you  can  buy 
a  copy  from  your  distributor  or  Gernsback 
Library,  154  West  14th  Street,  New  York, 
NX  10011. 

1967  Lafayette  Catalog 

Lafayette's  new  catalog  is  now  available  at 
no  charge.  You're  already  familiar  with  them 
and  know  that  it's  something  you'll  have  to 
have,  so  why  not  send  for  your  copy  now? 
Lafayette,  P.O.  Box  10,  Dept  PR73,  Syosset, 
NX  11791. 


Build  the  modern,  easy  way  with 
circuit  boards  and  solid  state! 


WlJJL's  code  practice  oscillator- monitor  described  in  the 
July  '65  73  belongs  in  every  shack  and  shack-to-be.  It's 
ines pensive  and  works  welL  The  drilled  board  with  all 
components  locations  marked  is  only  $1.  The  board  with 
the  parts  mounted  on  it  is  $3  Or  you  can  buy  It  mounted 
in  an  attractive  case  as  shown  above,  complete  with 
battery,  for  $7.95. 


Here's  an  excel  Irnt  field  strength  meter.  It's  easy  to  u  < 
with  a  built-in  amplifier  for  use  with  any  1  mA  meter. 
See  the  article  in  the  December  ?6S  73,  The  drilled 
screened  hoard  is  $1.  Wilh  the  components  mounted  it's 
$,*.  Complete  in  an  attractive  case,  the  price  is  only 
$5.95. 

A  good  HF-YHF  SWR  bridge  doesn't  have  to  cost  a  lot. 
Yon  can  make  one  from  an  inexpensive  meter  and  our 
special  pick-up  line  described  by  W1JJL  in  the  September 
*65  73,  The  line  with  holes  drilled  is  only  SI,  or  you 
can  gel    it   with   parts  already   mounted   for  $5.50. 

W:ott  a  r<mk!  keyer?  We*ve  goi  l>oards  for  two:  WA6TS.Vs 
Unt-Junction  Keyer  in  fh<  January  '06  73  can  be  built 
mi  our  niter  glass  board  with  the  holes  drilled  and  parts 
locations  shown  for  $4,95.  AViih  the  transistors  mounted 
on   it,  ft  S, 

Another  good  keyer  is  WB6AIC5  Kindly  Keytf  in  the 
July  '66  i  The  fiber  glass  board  for  this  keyer*  with 
all  those  120  tiny  hole.*  drilled  is  only  $4TUS. 
OLCV's  FKT  Voltmeter  is  very  useful.  It's  described 
in  the  July  r6G  7J  and  a  fiber  glass  board  for  it  Is 
,50.  Se«  the  Silicone  ad  in  tht?  issue  for  the  FET's  at 
1    fantastic   price. 

COMING  SOON:  WATCH  73  FOR  THESE 

PROJECTS! 

Novice  receiver  and  transmitter.  VHF  and  UHF  dip* 
meters,  Or%e  watt  six  meter  transceiver.  Capacitor- 
resistor  checker.  Portable  FM  monitor,  Wavemeters- 
Calibrators. 

Prices  include  postage  In  U.S.A.  Connecticut  residents  inclvde 
sales    tax.    All    boards    in    stock    tor    immediate    delivery. 


Harris  Company 


56  E.  Main  Street 


Torrington,  Conn.  06790 


SEPTEMBER  1966 


69 


Merritt  Franken  WA6JNI 
3714  Mound  View  Ave. 
Studio  City,  California 


A  Pox  on 

Your  Junk  Box 


Been  a  ham  now  ten  or  twelve  years  or  so, 
give  or  take  a  bit.  It  all  happened  when  I  had 
the  dubious  fortune  to  meet  Wayne  Green  in 
the  living,  quivering  flesh*  Exposed  to  his  tor- 
rent of  talk  it  wasn't  long  before  I  went  the 
way  of  so  many  others  and  there  was  the  code 
oscilator  and  the  hand  key  and  the  books  and 
the  butterflies  in  the  stomach  at  the  thought 
of  taking  the  test.  So  here  I  am,  a  decade  or 
so  later,  duly  licensed,  poorer  by  several  thou- 
sands of  dollars,  richer  by  a  number  of  ham- 
met  friends  and  sizzling  with  a  long-smolder- 
ing peeve. 

The  peeve?  Easy,  It's  this  junk  box  jazz  I 
keep  reading  about. 

Almost  the  first  thing  I  noticed  when  I 
started  reading  ham  magazines  is  that  they 
all  seem  to  be  liberal  in  referring  me— or  any 
other  reader— to  the  junk  box.  Building  an  an- 
tenna, That  little  plastic  dimity  you  need  is 
bound  to  be  in  your  junk  box.  Whacking  away 
at  a  speech  compressor?  That  capacitor  you 
need  to  make  your  next  contact  think  your 
audio  sounds  like  the  squeaks  of  a  lovesick 
porpoise  is  in  your  junk  box*  Right  on  top  if 
you'll  look  carefully.  Etc.  etc,  etc. 

Oh,  I  have  a  junk  box,  all  right.  Matter  of 
fact  my  wife  (she's  a  ham  too  and  truth  be 
known  beat  me  to  it  in  getting  the  general 
ticket)  says  I  have  junk  boxes  all  over  the 
place.  In  several  drawers  in  the  shack  desk. 
A  clutter  in  the  workshop.  Boxes  of  moldy 
goodies  in  the  garage,  I  often  wonder  how 
come  and  why  the  XYL  became  a  ham  but  it 
seems   damn  sure   to  me   that  if  she   hadn't 


there'd  have  been  a  divorce  in  these  parts  for 
sure. 

So  the  other  day  I  got  to  thinking  about 
the  junk  box.  What  started  me  was  that  sev- 
eral articles  I'd  just  read,  each  of  which  said 
the  whole  project  would  cost  about  38 (J  and 
even  less  if  I  took  recourse  to  you-know-what, 
had  led  me  down  the  primrose  path  again.  As 
a  result,  I  now  have,  in  various  stages  of  non- 
completion,  a  variety  of  junk  box  projects,  in- 
cluding a  40  meter  QRP  cw  rig,  a  transistor- 
ized keyer  and  a  couple  of  others  Fm  too  irri- 
tated to  mention.  What  happened  in  each  in- 
stance is  that  my  capacious  junk  box  wasn't 
capacious  or  junky  enough  and  by  the  time 
I  finished  pricing  out  parts  I  needed  I  could 
have  bought  my  wife  a  dress  (as  she  often 
reminds  me)  or  paid  for  a  week's  vacation 
or  maybe  gone  to  a  local  ham  emporium  and 
bought  the  thing  to  begin  with. 

That's  when  I  came  to  my  Big  Decision.  I 
was  going  to  breadboard  The  Project,  right 
out  of  my  own  junk  box.  Just  start  out  easy 
and  see  where  it  led.  First  thing  I  needed  was 
a  breadboard.  No  problem.  We  got  a  beaut 
from  some  travelling  friends  a  year  or  so  ago. 
They  sent  it  to  us  from  Africa  and  the  fact  that 
it  was  ebony  didn't  make  any  particular  dif- 
ference to  me,  Next,  start  mounting  compo- 
nents. That  beautiful  butterfly  variable  would 
look  real  nice  in  the  lower  right  hand  corner, 
I  got  that  little  goody  when  I  made  an  ill-ad- 
vised trip  to  a  surplus  joint  and  if  you  remem- 
ber, the  poet  said,  "A  butterfly  capacitor  is  a 
thing   of   beauty   forever"— or    words    to    that 
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effect- 
Next  came  a  series  of  resistors,  or  vice  versa. 
Got  those  as  a  going  away  gift  from  a  friend 
when  we  moved  to  California  from  New  York, 
In  the  hundreds  of  times  Tve  needed  resistors 
since  then  I've  never  been  able  to  find  any- 
thing even  close  to  the  sought  after  value  in 
the  whole  hatch,  so  might  just  as  well  get  rid 
of  them. 

All  sorts  of  goodies  followed  in  quick  suc- 
cession. Some  diodes  1  got  because  I  thought 
I  could  use  the  little  plastic  boxes  they  came 
in;  couple  of  transformers,  one  of  which  was 
painted  forest  green  to  serve  a  better  purpose 
as  a  door  stop;  tube  sockets;  my  original  hand 
key;  the  first  807  to  go  flat  in  my  fondly- 
remembered  Harvey-Well  TBS50D.  There 
was  still  some  room  on  the  ebony  breadboard 
so  I  covered  some  of  the  space  with  some  of 
my  old  K2KEH  (my  New  York  call)  QSL's 
I'd  saved  for  sentimental  reasons  and  in  the 
remaining  space  I  mounted  some  SO  239s  be- 
cause they  looked  so  pretty. 

That's  when  the  XYL  marched  in.  Neither 
of  us  said  a  word  but  I  started  hearing  a 
sizzling  sound  and  that  puzzled  me  because 
I  hadn't  turned  on  the  B  plus.  The  sizzle  got 
louder,  like  tube  noise  only  more  so.  It  stopped 
only  when  she  spoke: 

What's  that?"  said  she. 

Tm  not  sure/'  said  I,  "but  I  think  it  may 
work  out  to  be  a  miniaturized  digital  com- 
puter. Maybe  in  color/' 

Is  that  my  good  bread  board?"  said  she. 
It  is/'  said  I. 

You  mean  it  was,"  said  she. 

'Yes/*  said  I,  and  now  I  was  getting  that 
little  scary  feeling  that  says  to  all  married 
men,  "Look  out,  chum,  there's  domestic  QRM 
upcoming." 

"Isn't  silver  an  excellent  conductor?**  said 
she— a  little  out  of  sequence  I  thought. 

"Yes/' 

"Then  why  don't  you  take  the  good  ster- 
ling," she  said  sweetly,  "and  hook  up  all  the 
components  with  it.  And  you  can  use  the  good 
china  for  insulators,  while  you  Ye  at  it." 

And  she  walked  out  of  the  room.  The  sizzle 
was  S9  plus. 

She  came  back  home  from  mother's  a  few 
days  later.  She  had  only  one  suggestion  for 
me,  "If  you're  going  to  breadboard  something 
from  scratch,"  she  said,  "why  don't  you  really 
start  from  scratch?  Like  go  out  to  begin  with 
and  get  me  a  brand  new  bread  board." 

So  I  went  out  and  bought  an  axe  and  now 
Tm  looking  for  an  ebony  tree.  Africa,  anyone? 

A  pox  on  vour  junk  box, 

.    .    .    WA6JNI 
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NEW 


17TH  EDITION 

of  the  worid-famous 


•  Most  comprehensive  how-to-build-it  source 

•  Problem-solver  for  designers  &  builders 

Completely  revised  and  enlarged  by  William  L 
Orr,  W6SAL  This  is  the  comprehensive  com- 
munications manual  which  is  the  industry 
standard  for  electronic  engineers,  technicians, 
and  advanced  radio  amateurs.  Explains  in 
authoritative  detail  how  to  design  and  build  all 
types  of  radio  communications  equipment. 

LATEST  HOW-TO-BUILD  DATA 

The  new  17th  Edition  of  the  RADIO  HANDBOOK 
presents  design  data  on  the  latest  amplifiers,  trans- 
mitters, receivers,  and  transceivers.  Includes  greatly 
enlarged  sections  on  single-sideband  equipment  and 
design,  and  semiconductors.  Gives  extended  cover- 
age to  r-f  amplifiers,  special  vacuum-tube  circuits, 
and  computers.  All  equipment  described  is  of  modern 
design,  free  of  TVI-producing  problems. 

THOROUGHLY  REVISED  &  UPDATED 

Provides  a  complete  understanding  of  the  theory 
and  construction  of  all  modern  circuitry,  semicon- 
ductors, antennas,  power  supplies;  full  data  on  work- 
shop practice,  test  equipment,  radio  math  and  cal- 
culations. Includes  aspects  of  the  industrial  and 
military  electronics  fields  of  special  interest  to  the 
engineer  and  advanced  amateur.  The  17th  Edition 
of  the  RADIO  HANDBOOK  provides  the  broadest 
coverage  in  the  field — complete  information  on  build- 
ing and  operating  a  comprehensive  variety  of  high- 
performance  equipment.  All  data  is  clearly  indexed. 
832  pages;  6 Jo  x  9\4W;  hardbound.  Invaluable  for 
amateurs,  electronic  engineers,  and  designers. 


SAVE 


SPECIAL  PRE-PUBLICATION  PRICE! 


EE166,  New  17th  Ed,  RADIO  HANDBOOK.  Special 
Pre- Publication  price  until  Sept  30,  1966,  Only.... 

( After  Sept  30.  1966.  regular  price  will  be  (12.95) 

Available  also  in  Spanish  and  Italian  editions. 

Order  from  your  electronic  parts 
distributor  or  send  coupon  below. 


EDITORS  and  ENGINEERS,  Ltd 


$10.95 


I 
I 

I 
I 


I 


! 

HANDBOOK  at  the  special  pre-publication  price 
of  $10.95.  | 

$ enclosed.  Q  Check  □  Money  Order  i 


P.O.  Box  68003,  New  Augusta,  Intl.,  Dept.  73E-9 
□  Ship  me  EE166,  the  new   17th  Edition   RADIO 


Name- 


Address 
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i 

I 


I  City. 


State 


Zip. 
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Vester  Scott  K0EFC 
2229a  Marconi  Street 
St.  Louis,  Mo    63 HO 


Electronic  Drafting 


for  the  Ham  Writer 


Even  if  you  arent  a  ham  writer 
you 11  find  this  article  interesting. 


It  is  an  indisputable  fact  that  successful 
anmunieation,  in  even  the  broadest  sense,  is 
dependent  upon  three  vital  factors  which  are 
coincidentaily  related  to  amateur  radio. 

The  first  of  these  factors  is  the  transmitter, 
or  a  person  who  speaks,  writes,  or  in  some  way 
seeks  to  communicate*  Here  we  may  make  an 
analogy  to  73*s  authors,  who  are  among  the 
finest  in  amateur  radio  writing  circles. 

The  second  requirement  is  the  receiver,  or 
listener,  or  in  the  context  of  this  article,  the 
reader.  Most  of  us  read  an  amateur  radio  pub- 


Scottie  is  73's  main  draftsman.  Hes  tJw  one 
who  gets  the  credit  for  most  of  the  excellent 
drawings  we  publish.  Long  time  readers  of  73 
will  notice  the  great  improvement  in  layout, 
iisisienctj,  attractiveness,  completeness  and 
accuracy  in  Scotties  work  over  earlier  draw- 
ings. Aside  from  his  work  for  73,  Scot  tie  is  a 
design  draftsman  for  the   Security  Fire  Door 

(  ompany  of  St.  Louis* 


lication  for  the  express  purpose  of  educating 
ourselves  in  one  way  or  another.  No  problem 
here,  unless.  .  .  . 

You  guessed  it!  Unless  we  use  the  wrong 
third  factor,  the  code-  It  is  essential  that  this 
code  be  a  language  which  is  mutually  under- 
stood. 

Lest  I  be  set  upon  by  a  battalion  of  irate  73 
authors  and  hanged  from  the  corner  of  my 
drawing  board,  let  me  hasten  to  explain  that 
the  primary  purpose  of  this  article  is  to  explain 
the  standard  drafting  symbols  and  methods 
used  in  73  and  many  other  electronics  maga- 
zines such  as  73.  A  welcome  by-product  would 
be  the  successful  stimulation  of  any  potentially 
good  but  currently  latent  writers  who  hesitate 
to  submit  articles  because  they  fear  their 
drafting  ability  is  not  up  to  par. 

Many  of  as,  I  sun  sure,  read  73  and  build 
according  to  the  schematics  without  giving 
much  thought  to  what  goes  on  behind  the 
scenes.  We  probably  concern  ourselves  but 
little  about  the  fact  that  the  author's  original 
sketches  might  have  looked  somewhat  difler- 
ent  from  the  drawings  which  appeared  in  the 
magazine,  This  is  common,  the  reason  being 
that  the  staff  artist  is  governed  by  strict  poli- 
cies of  the  magazine  concerning  space  and 
shape  requirements,  and  standardization  of 
drafting  procedures. 

So,  now  that  we  agree  that  our  drawings 
are  going  to  appear  in  73  in  accordance  with 
a  standard  format,  come  TVI  or  high  water* 
why  make  the  artist  work  so  hard  for  his 
money? 

Included  with  this  article  is  a  chart  which 
describes  most  of  the  symbols  and  abbrevia- 
(Text  eon  tinned  on  page  76.) 
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NEW 


350 


TRANSCEIVER 


BANDS 

WATTS 
$420 


ONLY  10%  DOWN 

OR  TRADE-IN  EQUIPMENT 


OTHER   FEATURES 


•  3.5 
210 


AT  EDWARDS  YOU 
GET: 

BIG  TRADE-INS 

NO  FINANCE  CHARGE  if 
balance  paid  within 
90  days 


40  mc,  7.0  ,  7.5  mc,   13.85  -   14.35  mc, 
21.5  mc,  28.5   -  29.0  mc  (10  meter  full 
coverage  kit  available). 

•  Transistorized  VFO. 

•  Crystal  lattice  filter. 

•  ALC  .  .  .  AGC  .  .  .  SMeter. 

•  5l/i  in.  high,  13  in.  wide,  11  in.  deep. 

•  400  watts  SSB   input. 

•  Lower  sideband  on  80M  and  40M.    Upper  sideband 
on  20M,  15M,  and   10M.     (Opposite  sideband   kit 

available.) 

ACCESSORIES: 

•  SW117XC  AC  P/S  $  95 

•  SW14-117   DC   P/S 130 

•  SW14X   DC   Module  65 

•  VX  1    VOX   Unit  35 


A 
LARGE  SELECTION 

OF 
RECONDITIONED 

EQUIPMENT  .  .  . 
INQUIRE. 


FASTEST  DELIVERY 
TO  ALL  POINTS! 


L  E  CTR  O  N 


1 


« 


TELEPHONE  POrter  2-8759   /    1320  19th  ST.   /   LUBBOCK,  TEXAS  79401    ft 
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ELECTRONIC 


SYMBOLS 


ANTENNA 


NORMALLY    USED    IN  BLOCK    DIAGRAMS,  BUT  MAY   BE    USED   IN  ANY 
SCHEMATIC    WHERE    ANTENNA  IS   CONNECTED    DIRECTLY    TO   CIRCUIT 
WITHOUT   BENEFIT   OF   RF   CONNECTOR 


SINGLE 
CELL 


BATTERY 


MORE  THAN 
ONE  CELL 


DO  NOT  FORGET  TO  INDICATE  VOLTAGE 
AND   POLARITY 


GROUND   CONNECTIONS 


1   4 


CHASSIS     EARTH 


CHASSIS   GROUND   SYMBOL   IS   NORMALLY    THE    ONLY   TYPE 
USED   IN  SCHEMATICS 

EACH    GROUNDED   CIRCUIT  COMPONENT   WILL  8E   SHOWN 
CONNECTED   TO   AN  JlVD'WftML   CHASSIS  GROUND,  UNLESS 
A   COMMON    GROUND    BUS    IS   ESSENTIAL   TO   PROPER 
CIRCUIT   OPERATION 


HEADSE 


NORMALLY    USED    IN   BLOCK    DIAGRAMS ,  BUT    MAY    BE  USED   IN   ANY 
SCHEMATIC   WHERE    CONNECTED    DIRECTLY  INTO    CIRCUIT    WITHOUT 
PHONE    PLUG 

INDICATE    IMPEDANCE   IF    VALUE    IS   CRITICAL 


BASIC 


T 


CAPACITORS 


"T       •  T 


# 


ELECTROLYTIC        VARIABLE 


SPUT-STATOR         GANGE 


7r  /r 


^r 


DIFFERENTIAL  VACUUM 


VALVAR. 


NOTE   THAT  CURVED  PORTION   OF 
SYMBOL   ALWAYS   DESIGNATES 
OUTSIDE   FOIL  OF   FIXED  CAPACI- 
TORS [EXCEPT    ELECTROLYTES, 
WHERE  IT  INDICATES  THE   NEG- 
ATIVE   TERMINAL  J 

THE    CURVED   PORTION  IN  THE 
CASE   OF  A  VARIABLE    WILL 
INDICATE    THE    MOVABLE    PART 

#  INDICATE   POLARfTY,  AND 
VALUE   IN  yF 

WHEN  OTHER   THAN  ELECTRO- 
LYTIC, VALUES    ARE    ASSUMED   TO 
BE  pF  WHEN    1  OR  GREATER,  AND 
jif    WHEN   LESS    THAN   t 


INDUCTORS 


BASIC        TAPPED       ADJ.  TAP 


ADJ.  SLUG      FILTER 
+  CHOKE 


RF 
CHOKE 


INCLUDE    ALL  NECESSARY   DATA    INCLUDING 
ANY   OF   FOLLOWING   INFORMATION  WHICH 
IS   APPLICABLE: 

WIRE   SIZE    &   TYPE 
COIL  OR  FORM  0>D,  OR   l.O. 
NUMBER   OF  TURNS   AND/OR   LENGTH 
MANUFACTURERS  **RT  NUMBER 
TAP  POSITION   ABOVE  COLD  END 

*  FERRITE    CORE  WILL  B£   ASSUMED 
UNLESS  BRASS   IS  SPECIFIED.  INDICATE 
TYPE    OF  FERRITE  JF  CRITICAL 


CONDUCTORS 


BASK 


i 


CONNECTED 


CROSSED 


CONNECTORS 


MALE         FEMALE 
AC    LINE 

V      A       1 

MALE    FEMALE    BASIC 

TERMINALS 


1 

fixed         movable 
multlple  * 


o 


I 


f- 


PHONE   PLUG         PHONE   JACK!  COAXtAL  * 


SHOULD   NONE    OF    THE 
SYMBOLS   DESCRIBED    HERE 
SEEM   TO    MATCH    YOUR 
SlTUATfON,  DESCRIBE    THE 
CONNECTOR    AND/OR   LIST 
THE    MANUFACTURER'S 
PART    NUMBER 

♦  FOR  ANY  COAXIAL-TYPE 
CONNECTOR,  SUCH  AS  RF, 
MICROPHONE,  PHONO,  ETC* 

^NUMBER  THE  BLOCKS  TO 
CORRESPOND  TO  TERMINAL 
MARKINGS,  WHEN  APPROPRI- 
ATE 


CRYSTAL 


ALWAYS  INDICATE   CRYSTAL   FREQUENCY  MM  hHr/MHj, ETC,) 


ELECTRON   TUBES 


DIODE 


TRiOOE 


TETROOE 


PENTODE 


PENTAGRID 


VOLTAGE 
REGULATOR 


EXAMPLE    OF   MULTIPLE 
SECTION  TUBE 


PLATE 


GRID 

CATHODE 


CATHODE    RAY 


♦  HEATER  /\ 
(FILAMENT) 


DEFLECTION  PLATE 


GAS  RLLED 


COLD   CATHODE 


ALWAYS   LABEL 
ELEMENTS    WITH 
TUBE  PtN  NUM- 
BERS 

REFER    TO    TUBE 
MANUAL   FOR 
DATA   ON   INDIVI- 
DUAL TUBE  TYPES 

♦  FILAMENTS    OR 
HEATERS  I  WITH 
THE   EXCEPTION 
OF    DIRECTLY- 
HEATED  CATH- 
ODES) SHOULD  BE 
SHOWN   EXTERNAL 
TO    TUBE  CIRCLE, 
AMD    PREFERABLY 
IN  THE   POWER 
SUPPLY 


FUSE 


HO- 


INDICATE  CURRENT, VOLTAGE    RATINGS,  AND    SLO-SLO.ETC,. 
AS   APPROPRIATE 


KEYS 

STANDARD 

♦  BE  SURE  TO  DESIGNATE 
"DIT"  &  "OAH"  CONTACTS 

^*                   _v- 

*  AUTOMATIC 

LAMPS 


^CANDESCENT         ^A^MEON 


INDICATE    MANUFACTURER'S  PART    NUMBER 
AND /OR    VOLTAGE   &   CURRENT   RATING 


LOUDSPEAKER 

V 

/ 

INDICATE   VOICE  COIL  IMPEDANCE  ft  POWER  RATING, ETC, WHEN 
CRITICAL 

I 

T 

-4 

METERS 


*-<>> 


#INDtCATE    TYPE   OF  METER    HERE  [yA.mAX  ETC..) 
-ft  INDICATE    SCALE    RANGE    HERE  (O -l  ,0-50 , ETC.) 
DON'T  FORGET    TO   INDICATE    PROPER    POLARITY 


MICROPHONE 


rx 


NORMALLY    USED    IN   BLOCK   DIAGRAMS  BUT    MAY   BE    USED 
IN  SCHEMATIC  WHEN    WIRED  DIRECTLY   INTO  CIRCUIT 
WITHOUT   CONNECTOR 

INDICATE    TYPE  (CARBON,  XTAL.ETQ.J 


MOTOR 


LABEL   AS  MOTOR,  FAN  MOTOR,  ETC. 

INDICATE   OPERATING   VOLTAGE  A  CURRENT   ANO/OR 

MANUFACTURER'S   PART  NUMBER 


RELAYS 


C 


^) 


RELAY  COIL 


SPST  DPST  SPOT 

CONTACT   CONFIGURATIONS 


SPECIFY  COIL  VOLTAGE, 

RES  I  STANCE .  E  TC , .  AN  D/  OR 
MANUFACTURER'S    PART 
NUMBER 

CONTACT   CONFIGURATIONS 
SHOWN   ARE    BASIC   AND 
MAY  BE    EXPANDED 


RESISTORS 


FIXED       TAPPED        ADJUSTABLE  TEMP,  COMP. 


INDECATE    VALUE.IN  OHMSt^L 
KJLOHMSCMpOft  MEGOHMS* M}r 
AND/OR  MANUFACTURERS 
FART  NUMBER. 
I/2W    10%  IS   ASSUMED 
UNLESS   OTHERWISE   NOTED 


SEMICONDUCTOR    DIODES 


*  * 


BASC 


ZENER 


i 


TUNNEL     CONTROLLED 


T 

VAP ACTOR 


SYMETRIQAL 
ZENER 


P-l-N 


INDICATE   MANUFAC- 
TURER'S PART    NUM- 
BER AND/OR   AP- 
PROPRIATE RATINGS 

REFER    TO  MANUALS 
FOR    SYMBOLS  NOT 
SHOWN 
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SYMBOLS 


BASIC 


SPST 


SHIELDING 


i 
i 
i 
t 

* 

i 


SHIELDED  WIRE 

¥~b *   . 

i.  r 


SHItLDt: 

ASSEMBLY 


3, 


SHIELDED 


rT7 


COAX 


TWlNA* 


SHIELDS  ARE    AS- 
SUMED TO  B£ 
GROUNDED  UNLESS 
OTHEflWrSE   NOTED 

INDICATE   IF   SHIELD 
ON  CONDUCTOR    IS 
TO  BE   GROUNDED 
ONE    END    ONLY,  a 
SPECIFY    WWCH 
END 


SWITCHES 


oro  cr 


SPOT 


o 

SPOT 
CENTER- OFF 


a     o 


n.c,     un 


f*X). 


O         SPST 
ROTARY    pU$H   BUTTON 
MULT  f-  CONTACT 


«*■ 


DPDT 


T 

ONLY    BASIC   CONFIGURATIONS 
ARE   SHOWN.    COMBINE    OR    EX- 
PAND  AS   NECESSARY   TO   SUIT 

SELF- HOLDING    SWrTCH 
OPERATION   IS  ASSUMED   UNLESS 
SPRING-RETURN  IS  SPECIFIED 

NON-SHORTING  TYPE    IS    ASSUM- 
ED   UNLESS    SHORTING    TYPE     IS 
SPECIFIED 

SWITCH    SECTIONS   WHICH   ARE 
SIMULTANEOUSLY    OPERATED    OH 

GANGED    SHOULD   8£    JOINED 
WITH    A  DOTTED   LINE 


TRANSFORMERS 


BASIC 


PNP 


IRON-  LOW'Z        VARIAC 

CORE        SECONDARY 


SHOW  (4)  LOOPS  EACH   WINDING 
EXCEPT   £6]  LOOPS    ON   HIGH- 
VOLTAGE    SECONDARIES   AND  (2) 
ON   FILAMENT   WINDINGS   AND 
NON- RESONANT    LOW?    RF 
COUPLING  LINKS 

TRANSFORMER   DESCRIPTION 
SHOULD   INCLUDE    MANUFAC- 
TURER S    PART   NUMBER    AND 
RATINGS,  OR   CONSTRUCTION 
DATA 


Lfi   TRANSFORMER 


TRANSISTORS 


NPN 


P-TYPE  N-TYPE 

FIELD-EFFECT 


PN-  NP 

UNI- JUNCTION 


PNP  NPN 

TETRODE 


SPECIFY  MANUFACTURER'S 
PART   NUMBER   OR    RATINGS 

REFER   TO  TRANSISTOR 
MANUALS    FOR  TYPES   NOT 
SHOWN    HERE. 


ELECTRONIC 


ABBREVIATIONS 


(AS    USED   ON    DRAWINGS   AND    SCHEMATICS! 


NOMENCLATURE 


ALTERNATING  CURRENT 

AMPERE 

AMPLIFIER 

AMPLITUDE    MODULATION 

ANTENNA 

AUDIO  FREQUENCY 

AUTOMATIC   FREQUENCY   CONTROL 

AUTOMATIC    GAIN   CONTROL 

AUTOMATIC   VOLUME    CONTROL 


BATTERY 

BEAT   FREQUENCY 

BROADCAST 


OSCILLATOR 


CAP  AC  I TANCE .  CAP  AC  I  TO  R 
CONTINUOUS    WAVE 
CRYSTAL 

CURRENT 

DECIBEL 

DIODE.  SEMICONDUCTOR  [ALL  TYPES) 

DIRECT  CURRENT 

DOUBLE    COTTON    COVERED 

DOUBLE    POLE   DOUBLE    THROW 

DOUBLE  POLE   SINGLE    THROW 

DOUBLE  SILK   COVERED 

ELECTRON    TUBE    (ALL  TYPES) 
ENAMEL   COVERED 

FILAMENT 

FREQUENCY 

FREQUENCY   MODULATION 

FUSE 

GROUND 

HENRY 

HERTZ   (CYCLES   PER   SECOND) 

IMPEDANCE 
INDUCTANCE.  INDUCTOR 

INSIDE    DIAMETER 
INTERMEDIATE    FREQUENCY 

JACK 


f KILOCYCLES   PER  SECOND! 


KILOHERTZ 

KlLOHM 

KfLOVOLT 

KILOWATT 


LAMP 
LOUDSPEAKER 

MEGAHERTZ  (MEGACYCLES   PER   SECOND! 

MEGOHM 

METER 

MICROAMPERE 

MICROFARAD 

MICROHENRY 


ABBREVIATION  (S) 


AC 

A 

AMP 

AM 

ANT 

AF 

AFC 
AfiC 
AVC 

B 

BFO 
BC 

C 
CW 

X  ,  XTAL 
I 

rfB 

0 

DC 

D.C.C, 

DPDT 

DPST 

D.SX. 

V 
ENAM 

FIL 

FREQ.   f 
FM 

F 

GND 

H 
Hj 

i 

L 

\D. 
LP 


kHz 

kV 
fcW 

I 
SPKR 

MHz 
M.MA 

M 
pA 


NOMENCLATURE 

ABBREVIATIONS) 

MICROPHONE 

MIC 

MICROVOLT 

yV 

MICROWATT 

pW 

MILLIAMPERE 

FffA 

MILLIHENRY 

mH 

MILLIVOLT 

mV 

MILLIWATT 

WW 

NEGATIVE  f  POLARITY  J 

-,NE6 

NORMALLY    CLOSED 

NC 

NORMALLY    OPEN 

NO 

OHM 

JV 

OSCILLATOR 

OSC 

OUTSIDE   DIAMETER 

O.D. 

PICOFARAD 

PLUG 

POSITIVE  (POLARITY* 

P 

+  ,  POS 

POWER  AMPLIFIER 

PA 

PRIMARY 

PR! 

PUSHBUTTON 

PB 

RADIO  FREQUENCY 

RF 

RADIO  FREQUENCY  CHOKE 

RFC 

RECEIVE 

REC 

RECEIVER 

RCVR 

RELAY 

K 

RESISTANCE.   RESSTOR  (ALL   TYPES) 

R 

ROOT  MEAN  SQUARE 

RMS 

SECONDARY 

SEC 

SHORTWAVE 

SW 

SfNGLE    COTTON   COVERED 

S.CC- 

SINGLE  POLE    DOUBLE    THROW 

5PDT 

SINGLE    POLE    SINGLE    THROW 

SPST 

SINGLE    SILK    COVERED 

&&X- 

SWITCH 

s 

TIME 

t 

TRANSFORMER 

XFMR .  T 

TRANSISTOR  (ALL   TYPES) 

Q 

TRANSMIT 

XMIT 

TRANSMITTER 

XMTR 

ULTRA  HIGH   FREQUENCY 

UHF 

VACUUM  TUBE    VOLTMETER 

VTVM 

VERY    HIGH    FREQUENCY 

VHF 

VOLT   OHM   METER 

VOM 

VOLT,  VOLTS 

V 

VOLTAGE 

E 

WATT 

W 

WAVELENGTH 

\ 
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WORLD  PREFIX  MAP— Full  color,  42"  X 
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(Continued  from  page  72) 

tions  which  have  been  found  acceptable  to  the 
editor  of  73,  Relative  information  has  been  in- 
cluded in  the  chart*  rather  than  in  the  text, 
for  convenience.  Should  none  of  this  informa- 
tion seem  to  suit  your  situation,  merely  make 
your  description  as  complete  as  possible.  Al- 
ways bear  in  mind  that  you  are  seeking  to 
communicate  with  the  artist,  and  ultimately, 
with  the  reader. 

Hopefully,  we  are  still  in  agreement  at  this 
point.  Now,  let's  draw  all  schematics  with 
input  at  left  and  output  at  right.  Don't  hesi- 
tate to  direct  an  explanatory  note  or  two  to 
the  artist  if  you  think  a  particular  item  might 
not  be  clear  to  him.  This  is  especially  impor- 
tant in  the  case  of  pictorials,  where  a  drawing 
might  otherwise  appear  in  print  embarrassingly 
unlike  a  photograph  of  die  same  object.  Use 
templates  if  you  like,  but  free-hand  is  just  as 
good  as  long  as  it  is  legible.  Try  to  include 
most  of  the  information  on  the  schematics, 
thereby  keeping  the  parts  list  to  a  minimum* 
When  finished  with  your  drawings,  inspect 
for  errors  or  omissions. 

If  yon  are  an  old  hand  at  writing  in  the 
electronics  field,  perhaps  you  are  one  of  the 
many  who  already  adhere  fastidiously  to  the 
use  of  standard  symbols  and  layouts.  If  not, 
won't  you  please  bend  a  little?  It  could  prevent 
the  artist  from  accidentally  blowing  an  other- 
wise excellent  article. 

Those  of  you  who  have  originated  interest- 
ing and  useful  circuits,  and  have  never  sub- 
mitted them  for  publication,  are  cheating 
amateur  radio  out  of  the  benefit  of  your 
knowledge,  and  yourself  out  of  a  couple  of 
bucks.  1  can't  tell  you  how  to  write  the  article 
because  that  is  way  out  of  my  line.  I  can  tell 
you,  however,  that  a  pencil,  paper,  and  an  un- 
yielding determination  to  use  standard  sym- 
bols, abbreviations,  and  format,  will  satisfy 
the  drafting  requirement*  Don't  forget  to  re- 
tain a  copy  of  everything,  for  reference,  in 
case  the  editor  wants  to  contact  you  about  a 
point  or  two, 

In  conclusion,  may  I  say  that  the  objectives 
of  this  article  are  intended  to  be  neither  in 
defiance  of  nor  in  compliance  with  the  poli- 
cies of  publications  other  than  73  magazine. 
The  symbols  and  abbreviations  which  appear 
in  the  chart  have  been  proven  to  be  simple 
to  execute,  and  adequately  descriptive. 

.  .  .  K0EFC 
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Live  Better  E/ectronica/fy  With 


RADIO     ELECTRONICS 


Value  Leader  in  Amateur  Gear  Since    1923 

LAFAYETTE  400  SERIES  6  AND   10  METER 

AMATEUR  TRANSCEIVERS 


BUILT-IN  VFO 


COMPLETELY  WIRED 


149 


95 


2E26  Final— 20  Watts  DC  Input 
Tuned  Nuvistor  RF  Amplifier 
Dual  Conversion 

•  Built-in  117  VAC  &  12  VDC 

Power  Supplies 

•  Built-in  Low  Pass  TVI  Filter 


99-2575WX— Model  HA410  for  28-29.7  MC 
99-2579WX— Model  HA460  for  50-52  MC 


LAFAYETTE  100  WATT  PEP  MOBILE 


LINEAR  AMPLIFIER   MODEL  HA-250 


40-01 06WX 


Covers  20  to  54  MC— Perfect  for  6  Meters 
Operates  All  Modes— AM,  FM.  CW,  SSB,  DSB 
No  External  Switching  Circuit  Required 
Efficient  Built-in  12-volt  Power  Supply 
Small  . .  .  Compact  . .  .  Only  2-inches  High 


See  June    1966   QST  For 


its 


Featuring  Everything 
m  Electronics  for 

•    HOME      *    INDUSTRY 
•   LABORATORY 

from  "World's  Hi-Fi  &  Electronics  Center" 

111  Jericho  Turnpike 

Syoiitti  L.  IM  New  York  1 1791 
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• 


• 


MODEL  HA-350  80-10  METER 
SSB/AM/CW  AMATEUR  RECEIVER 


HA-94  Speaker  Mate 


Model  HA-350        99-2571 


5   HAM   BANDS  PLUS  WWV 

3.5—    4»0MC       21.0  — 21.5MC 

7,0  —     7.5Mc        28*0  —  29,7Mc 

14.0  —  14.5Mc        WWV    it    ISMc 

•  Mechanical  Filter  for  Exceptional 

Selectivity 

•  Complete  with  Crystals  for 

80(  40,  20,  15  and  10  Meters 

•  Product  Detector — Selectable 

Upper  Lower  Sideband  Reception 

•  100  KG  Crystal  Calibrator  and  Crystal 

•  Dual  Conversion  with  Automatic  Noise 
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99-2524  WX 

BFO 
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Lafayette  HA-650 
Six  Meter  Transceiver 

A  battery-operated  portable  or  fixed  transceiver 


Most  haras  would  like  to  have  a  completely 
portable  transceiver.  Some  want  to  be  pre- 
pared for  emergencies.  Some  like  to  mountain- 
top*  Some  just  like  the  idea  of  having  a  com- 
pletely independent  rig  to  carry  around  for 
special  events  or  picnics.  The  Lafayette  HA- 
650  is  perfect  for  these  uses.  It  is  small,  light, 
has  a  sensitive  receiver,  and  adequate  power 
for  most  of  these  uses.  Let's  take  a  quick  look 
at  what's  in  it: 

The  receiver  uses  five  modern  silicon  transis- 
tors in  a  single  conversion  superheterodyne. 
The  rf  amplifier  is  protected  by  a  diode  against 
nearby  transmitters,  and  the  oscillator  is  zener 
diode  stabilized.  Two  if  stages  at  1650  kHz 
furnish  plenty  of  amplification.  A  noise  limiter 
is  wired  in  the  circuit  and  the  AGC  has  a 
squelch-like  action:  when  no  signals  are  being 
received,  there's  very  little  output  from  the 
speaker  until  a  signal  is  received.  There's 
plenty  of  audio  for  use  except  in  very  noisy 
locations  when  earphones  would  probably  be 
worthwhile.  A  spot  switch  lets  you  find  your 
operating  frequency. 

The  transmitter  uses  8  MHz  crystals  and 
sockets  and  a  switch  are  provided  for  six  crys- 
tals. Five  silicon  transistors  are  used  in  the 
transmitter  and  the  circuit  has  plenty  of  filter- 
ing and  selective  circuits  to  prevent  TVL  Both 
the  driver  and  final  are  modulated  for  full 
modulation.  There  were  manv  excellent  com- 
ments  on  the  audio.  It  has  a  very  clean,  com- 
munications-shaped quality  and  gets  through 
interference  verv  well 


The  HA-650  operates  from  12  volts  or  so. 
The  package  includes  space  for  eight  flashlight 
batteries,  which  seem  to  last  quite  a  while,  or 
you  can  install  the  rig  in  your  car  (positive  or 
negative  ground)  using  the  mobile  mount 
power  cord  and  instructions  provided.  You  can 
also  buy  an  AC  adapter  from  Lafayette. 

A  whip  antenna  is  built  into  the  transceiver, 
and  it  is  convenient  to  use  for  walking-portable 
use  with  the  nice  leather  carrying  case  that 
comes  with  the  rig.  As  this  area  is  horizontally 
polarized,  results  with  the  whip  weren't  par- 
ticularly dramatic,  but  stations  40  or  50  miles 
away  were  worked  from  a  good  location.  Using 
the  HA-650  with  a  beam  or  dipole  made  from 
a  couple  of  Lafayette  58  inch  telescoping 
whips  is  another  story.  We  worked  a  number 
of  stations  150  miles  away  from  Pack  Monad- 
nuck.  Reports  were  S9  and  better  and  every- 
one commented  on  the  excellent  modulation. 
The  receiver  stands  up  well  to  strong  stations 
unless  they  are  very  close,  when  some  cross- 
modulation  becomes  evident  It's  not  too  seri- 
ous though. 

The  instruction  book  is  satisfactory  in  com- 
parison with  many  other  equipment  manuals. 
It  answers  most  oF  the  questions  you're*  liable 
to  have  about  installing  or  using  the  rig,  and 
also  gives  alignment  instructions  and  a  large 
schematic.  Someone  who  isn't  very  familiar 
with  semiconductors  isn't  going  to  enjoy  servic- 
ing the  transceiver,  but  otherwise  it  shouldn't 
be  too  bad— if  service  is  ever  needed,  since 
everything  seems  to  be  well  made  and  the  parts 
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Lafayette  HA-650  Specifications 

Receiver 

Sensitivity:  better  than   1   uV  for  10  dB  S/N 

ratio 

Selectivity:  6  dB  down  at  =3  kHz,  40  dB  at 

=8  kHz 

Image  rejection:  55  dB 

Frequency  range:  50-52  MHz 

Current  drain:  80  mA 


Transmitter 

Input  to  final:  2Vi  watts 
Modulation:  Class  B,  100%  capability 
Current  drain:  400  mA  maximum 
T-R  switching:  relay  type 
Antenna  output  impedance:  50  ohms  nomi- 
nal 

Miscellaneous 

Power  supply:  12  to  16  V  dc 
Dimensions:  9V%  W  x  514  Hx2!/4  D. 
Weight:  9  pounds  with  battery 
Price:  $1  19.95 


are  conservatively  rated.  The  driver  and  final 
transistors  are  made  b\  Motorola,  and  the 
o tliers  would  be  easy  to  replace  with  standard 
American  replacements  if  yon  had  trouble  find- 
ing the  Japanese  ones. 

I  was  quite  pleased  with  the  HA-650,  It's 
C(  mpact  and  well-made  and  offers  excellent 
performance  for  its  price.  I  think  that  anyone 
who  buvs  or  uses  oik*  will  be  verv  happy  with 
it 

,  .  .  WA1CCH 

Removing  Excess  Soldering  Flux 

Appearance  of  much  otherwise  good  elec- 
tronic work  is  quite  frequently  spoiled  In- 
excess  soldering  flux  on  connections,  and  by 
the  dust  that  eventually  accumulates  on  the 
residual  flux. 

Larger  accumulations  of  natural  and  syn- 
thetic rosin  can  be  removed  by  careful  scrap- 
ing, followed  by  use  of  a  solvent  on  a  cotton 
swab  cr  a  small  brush.  Good  solvents,  in  or- 
der of  increasing  strength,  are  carbon  tetra- 
chloride, denatured  alcohol,  rubber  cement 
thinner,  type  cleaner,  and  acetone.  All  should 
be  used  with  caution,  with  adequate  ventila- 

il  and  away  from  flames  and  hot  objects. 
Carbon  tetrachloride  will  not  burn,  but  oxi- 
dizes to  phosgene  if  it  falls  on  a  hot  object, 
such  as  a  soldering  iron. 

Do  not  use  these  solvents  on  plastics  with- 
out a  preliminary  test.  Some  plastics  soften 
on  contact  with  acetone  and  similar  sub- 
stances. 

.   ,    .   Donald   Ives 
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RELAYS 


OUR  SPECIALTY  .  ,  .  Your  No,  1   source 
for  standard  and  special  application  units. 


DK60   SERIES 

HEAVY    DUTY    SPDT 
COAXIAL  RELAYS 


0K6O    SERIES.    AC    Of    DC 

UHF    connectors _. from        >  12.4  5 


DK2-60  SERIES 


A  DPDT  SWITCH 
for  SWITCHING  2 
COAXIAL    LINES 

SIMULTANEOUSLY 


With    UHF    COAXIAL    COKKEC- 

TOR9  from   5)9.00  ea 


DK2-60B  SERIES 


A   DPDT  SWITCH 
INTERNALLY  CON- 
NECTED IN  DE- 
ENERGIZED  POSITION 


Aviiilnnle    in    all    standard    AC  *!*%«« 

DC  VOlURefl        from  $19.00  ea 


DK77  SERIES 

MINATURE.   LOW  COST 

50    ohm    SPDT 
COAXIAL    RELAYS 


from 

DK  77  relays  available  with  phono      __  OA 
TNC  and  &NC  coaxial  connectors —    *'  *u  ea 


DK72  SERIES 

IP3T  COAXIAL  RELAY  FOR 
REMOTE  SWITCHING  of  rJ. 
SOURCES 


WITH    UHF   COMSECTORS    S22.95  ea. 


DK78    SERIES 

NEW  MANUAL  COAXIAL 

SWITCHES 
,  Sot  Wafer  Switches  \ 


Available:      1P2T\     SP3T,     1P6T 
and    crossover   switch 

from   St  2*75 


available    at    your    distributor    or    write: 

DOW- KEY  CO. 

Thief  River  Falls,  Minnesota 
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OFFERS 


pi   j 59 
STOCK   NO<  259-34 


SO -239 
STOCK    NO.  239  34 


ONLY  34^  EACH 
IN  LOTS  OF  10  OR  MORE 

^VJV      RG-8U    Cooxiol    Cable 

I  Jy    per    foot 

Minimum    order    100   foot       Stock    No.    7328 

For    Prepaid    Shipment    Continental    U.    S. 
Order   by   above   Stock    Numbers 

ALSO— we  can  handle  your  antenna  require- 
ment^ We  stack  ANTENNA  SPECIALISTS,  CUSH- 
CRAFT,  HY-GAIN,  MOSLEY.  NEW-TRON1CS,  & 
WEBSTER— both     fixed     station     &     mobile,     plus 


accessories. 

"Write  for  Latest  Used   Equipment  List 


tt 


P   O    BOX    312  CONCORD,    N.  H,   €3301 

FONE    603-225  3358 


10  -  15  -  20 
MONOBEAMS 


FOR 

MORE 

DX  PUNCH 


Cush  Craft  Monobearm  combine  superior  elec* 
tricot  and  mechanical  features  with  the  best 
quality  materials  and  workmanship.  They  will 
provide  reliable  day  to  day  amateur  communi- 
cations and  that  extra  DX  punch,  when  needed, 
for   contest    work    or   emergency    communications. 


A2S-3   10  Meter,  3 

A28-4   10  Meter,  4 

A21-3   15  Meter,  3 

A21-4   15  Meter,  4 

A 14-2  20  Meter,  2 

A 14-3   20  Meter,   3 


Element, 
Element, 
Element, 
Element, 
Element, 
Element, 


Boom  10' 
Boom  18' 
Boom  12' 
Boom  22' 
Boom  10* 
Boom  20' 


$31.95 
42,95 
39.95 
5995 
49,95 
7730 


SEE    YOUR    DEALER    OR    WRITE    FOR    CATALOG 


62  1     HAYWARO    STREET 


MANCHESTER,    N.H.     03103 


(Continued  from   page  2) 

too  well,  but  they  are  important  to  DXers.  I 
would  say  that  a  lot  can  be  done  to  make  our 
QSL/s  more  interesting,  I  know  I  keep  the 
better  ones  on  the  wall  of  my  shack  and  1  like 
to  look  up  at  them  when  I  am  working  the 
fellow  again.  In  the  past  I  was  gung  ho  for  the 
card  will i  an  interesting  design  .  .  .  the  one 
that  really  stands  out  on  the  wall.  Now  Tin 
swinging  to  the  idea  that  it  is  nice  to  have  a 
picture  of  yourself,  your  shack,  perhaps  your 
house  or  even  your  town  on  the  card. 

On  my  card  I  have  a  picture  of  my  moun- 
tain shack  with  all  the  towers  and  VHF 
beams.  It  makes  quite  an  impression,  appar- 
ently, because  a  number  of  DX  stations  have 
particularly  mentioned  looking  at  it.  Just  last 
night  I  worked  9L1TL  and  he  said  he  had 
seen  my  card  at  9LlHX*s!  The  antennas  and 
towers  draw  the  gasps  ...  no  one  has  men- 
tioned the  little  picture  of  me  and  my  two 
Italian  Greyhounds  on  the  other  side*  Aha, 
that  gives  me  an  idea.  Til  get  out  the  Polaroid 
and  take  a  picture  of  myself  holding  a  gun  to 
my  head  and  print  a  caption,  "Send  me  a 
QSL  or  else/' 

No  DX  station  has  any  excuse  for  not 
QSL'ing  any  more.  The  institution  of  the  QSL 
manager  is  well  accepted  and  there  are  hun- 
dreds of  fellows  waiting  to  manage  someone. 
Some  managers  even  print  up  the  cards*  but 
this  Is  asking  a  lot.  All  a  DXer  has  to  do  is 
send  in  his  logs  to  the  manager  and  every- 
thing is  done.  I  know  that  I  much  prefer  to 
deal  with  a  manager  .  ,  .  then  I  know  that  I 
am  going  to  get  a  QSL.  I  have  too  many  blank 
places  on  my  wall  where  fellows  who  have 
promised  to  QSL  haven't.  Probably  the  worst 
of  all  in  this  category  has  been  FY7YL.  Ernest 
earnestly  promises  QSL  cards  to  one  and  all, 
hut  yon  virtually  have  to  go  to  his  shack  to 
get  one.  Some  fellows  that  have  sent  him 
ready-made  cards  waiting  only  his  signature, 
complete  with  a  self  addressed  envelope  with 
the  right  postage  in  his  own  stamps  haven't 
gotten  a  card.  Fortunately  Monique  FG7XL 
has  rescued  us  from  tliis  monster  and  is  busv 
answering  the  cards  for  Ernest.  The  next  time 
you  talk  to  Ernest  try  to  explain  to  him  about 
the  importance  of  QSLing  .  ■  «  it  will  cost  him 
nothing. 

Weaker  DX  stations  get  completely  covered 
up  by  the  tailing  stations  and  we  experience 
the  complete  stupidity  of  many  minutes  ol 
calling  with  no  one  being  able  to  hear  whether 
the  DX  station  is  answering  or  not.  It  would 
seeni  to  me  that  once  a  DX  operator  finds 
himself  in  this  spot  he  should  run  not  walk 
for  some  help  and  select  one  of  the  biggest 
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signals  to  MC  for  him  and  collect  the  calls 
of  those  trying  for  a  contact.  I  would  further 
suggest  that  the  MC  spend  as  little  time  on 
the  air  as  possible  ,  .  ,  first  get  everyone  on 
the  frequency  familiar  with  what  is  happen- 
ing, then  ask  for  the  spread  out  system  of 
ET3AC  and  log  calls.  Then  read  off  the  calls 
to  the  DX  station  and  insist  that  everyone 
shut  up  until  called  by  the  DX  for  a  report. 

By  the  way,  while  on  the  subject,  let's 
come  to  an  understanding  .  ,  .  either  you  are 
working  DX  or  you  are  rag  chewing*  Why  try 
to  mix  the  two?  That  doesn't  mean  vou  can't 
rag  chew  with  DX„  just  don't  start  a  rag  chew 
when  a  DX  op  is  obviously  trying  to  give 
out  reports  to  a  number  of  stations.  And  this, 
to  my  mind,  includes  such  time  wasters  as 
spelling  out  your  city,  name,  or  remarks  to 
the  effect  that  you  are  going  to  keep  it  short 
because  a  lot  of  others  are  waiting.  Give  the 
report,  say  your  73  and  sign  off  and  clear  and 
get  away-  Make  sense?  And  for  heaven's  sake 
don't  start  asking  about  QSL's  .  *  >  he  knows 
that's  what  you  want.  If  you  don't  know  where 
to  send  the  card  wait  until  you  are  through 
and  ask  someone  else  that  has  been  doing  more 
listening  and  less  talking* 

.  . .  Wayne 
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QniAoducmq-.  a  NEW 

TRANSISTOR 

TV  CAMERA  KIT 

PERFECT  FOR  HAMS,  EXPERIMENTERS,  A 
LOW  BUDGET  INDUSTRIAL  APPLICATIONS. 


GUARANTEED  TO  PUT 
"ZIP"  !N  YOUR  HOBBY! 


Look  I  tW>  m  ocW  lolrvud  OJcfurt 
if*  ATV  ftE&AROi  M*MI  XT-TaWii 


Takon  with 
iter  canwo* 


FINALLY!  A  TRANSISTOR  CAMERA  KIT  SELLING 
FOR  UNDER  $150.00.  THIS  IS  LESS  THAN  THE  COST 
OF  ANY  OTHER  RATIONALLY  ADVERTISED  CAMERA 
-EITHER  TRANSISTOR  OR  TUBEll 

BUT    DOK'T   BE   FOOLED   INTO  THINKING  WE'VE 
SACRIFICED  QUALITY  FOR  ECONOMY,  »E  HAVEN'T! 
IT'S  PERFORMANCE  WILL  DELIGHT  YOU. 

Som  of  Am  ooHttWinf,  Ft*M#tt  En  dud*; 

■  SioflU  p4oco  printed  circuit  fe**rd  for 
ifrPBiU  fru  otioAblvi 

*  6  ilBf**  blffc  *■!*.  1*w  ioJ*o  *id*«  mmt* 
KofWiOrV*  pMNrtf  SOpfn]f> 

*  Wf-cn*i«M#d  jy«e  mi  Mooi'if  fen, 

*  %  wmttmmtim  circvii  (!7  mat  it  ton, 
FilUto*  d.oott  mi  1  *m«h 

*  RF  w  VIDEO  orfpfert.  Ho  nood  to  modify 
TV  •♦*,  ;»»i  ciwpoci  r*  o*t*  toiHHt  mii 
»m  r*  •  Umm  cWmti  oof****  1  o»d  4 1 

ofofr  Vj <tt9f  con* Tnrcti or,  nonwoL 


We  tmm^ [J**\  *-»*  ■<»»  V        MODEL  II-1A  CAMERA  KIT  J«t  «*ie 

37  STtSXr  o  w  7  w  STlS*         P«ip«i-  W  i»*7  *■*  -fctr.  i*  U.S A.  «*d 

TV  cojJtf?     tfi  UoJ  wf*  do**.M 

Mfo,  litdt  fyiiL  «ciwoi  i»Wi*d  »tciur*ft  phi  e  (owJmjim  furioo  of  Jw 

MM  «4  fronofi  lor^fortej"  Prpt  tin,  Ui***,  *n£  en »,  #*£..   Plow  wcMt  10# 


..1149.50- 


OT  ft 


TD 


if  Offici  Bo*  39^ S 


South  Sioux  Gfy,  Nabraiko  68774 


ST 


- 


Kent  A.  Mitchell  W3WT0 
1 760  Preston  Road 
Hagerstawn,   Maryland   21740 


The  Conar  800  TV  Camera  Kit 


Once  the  word  gets  around,  CONAR  IN- 
STRUMENTS will  undoubtedly  find  that  their 
introduction  of  the  Model  800  TV  camera  kit 
has  won  them  a  permanent  place  in  the  hearts 
of  Amateur  TV  experimenters.  They  have  a 
real  winnerf  Priced  at  $209.50  in  kit  form, 
this  is  certainly  the  lowest  priced  complete 
TV  camera  on  the  market  today.  Included  as 
standard  equipment  i  sa  25  mm,  fl.9  lens, 
with  wide  angle  and  telephoto  lenses  avail- 
able as  optional  accessories  at  a  reasonable 
$3600    and    $28.00    additional,    respectively. 
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The  all  important  divicon  tube  is  the  popular 
7038. 

While  contained  in  a  small  package,  the 
circuitry  is  not  crowded  and  no  problems  were 
encountered  during  construction.  With  the 
exception  of  the  power  supply  circuits  and 
rear  panel  controls,  the  majority  of  the 
components  are  mounted  on  a  large,  heavy 
foil,  etched  circuit  board.  This  circuit  board 
certainly  contributes  to  the  low  assembly  time 
of  approximately  eight  hours.  I  could  find  no 
errors  in  the  construction  manual  .  .  •  but  read 
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the  text  carefully  and  don't  just  tiy  to  see  how 
fast  you  can  place  your  check  marks  next  to 
the  assembly  steps.  There  are  several  areas 
where  an  inexperienced  builder  might  have  to 
backtrack  and  reposition  some  components  be- 
cause the  hints  hidden  in  the  text  were  not 
followed.  However,  I  don't  suppose  anyone 
would  be  building  a  TV  camera  as  his  Erst 
construction  effort! 

The  kit  arrived  at  the  QTH  of  W3WTO  in 
a  surprisingly  small  and  light  package.  Being 
used  to  wa telling  my  delivery-man  trudge  up 
the  steep  slope  of  my  lawn  with  a  kit  and 
appearing  to  be  carrying  a  carton  of  surplus 
cannon  balls,  I  began  to  wonder  if  I  was  get- 
ting  my  money's  worth!  However,  as  you 
know,  TV  circuits  don't  require  ultra-stable 
vfo's  .  .  .  and  their  associated  boiler-plate  stiff 
chassis,  nor  heavy  high  current  transformers 
in  the  power  supply  section. 

The  majority  of  the  kit's  components  come 
mounted  on  three  folded  173a  by  30  inch  cor- 
rugated cardboard  sheets  and  are  held  in 
position  by  a  plastic  film.  The  plastic  may  be 
stripped  away  to  expose  only  the  components 
required  during  a  particular  phase  of  con- 
struction. Then  too,  when  the  evenings  work 
is  done,  the  remainder  of  the  parts  may  be 
quickly  removed  from  the  kitchen  table  ,  .  , 
or  wherever  else  you  have  been  incurring  the 
wrath  of  your  XYL. 

Upon  completing  the  assembly  of  the  kit, 
all  the  controls  are  pre-set  to  approximate 
positions  as  per  the  instruction  manual,  a  TV 
receiver  is  connected  to  the  camera  output 
cable,  the  camera  power  switch  is  placed  to 
the  ON  position,  and  a  hex  alignment  tool  Is 
utilized  to  adjust  the  camera  rf  oscillator  slug- 
tuned  adjustment  to  any  desired  channel  from 


•  • 


« 


Here's  what  comes  in  the  Conor  TV  kit.  All  ports 
including  the  expensive  (ens  ond  vidicon  are  in- 
cluded. 


TWO  CATEGORIES  TO  CHOOSE  FROM 


Standard  Duty  Guyed  in 
Height*  of  37-54-68-  105 
and  ]  22  feel 


Heavy  Duty  Self  Supporting 
and  Guyed  in  Heights  of 
37  -54  feet  (55) 
71  —  88  feet  (guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Ease  of  Operation -roller  guides  between  sections  assure 
1  easy,  safe,  friction-free  raising  and  lowering.  Strength-* 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  sturdiness  and  strength.  Unique 
ROHN  raising  procedure  raises  all  sections  together— uni- 
formly with  an  equal  section  overlap  at  at)  heights! 
Versatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  any  height  desired! 
Simple  Installation— install  it  yourself— use  either  flat 
base  or  special  tilting  base  {illustrated  above)  depend- 
ing on  your  needs.  Rated  and  Tested— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete,  Zinc  Galvanittd— hot  dipped  galvanizing  a 
standard— not  an  extra— with  all  ROHN  towers?  Prices 
start  at  less  than  $100. 


SEND  FOR  ROHN  TOWER  HANDBOOK;: 

— $1.25  Value  I 

—ONLY  $100   postpaid  (special  to  readers  \ 

of  this  magazine).  Nearest  \ 

source  of  supply  sent  on  request.  Repre-  I 
sen ta tives  world-wide  to  serve  you.  Write 
today  to; 


CL 


=  i 


ROHN  Manufacturing  Co 


r.  o,  io*  2000 


ia,  Illinois 


'World's  Largest  EXCLUSIVE  Manufacturer 

of  Towers;  designers,  engineers,  and  installers 

©/  complete  communication  tower  systems/' 
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FROM  CONAR— THE  CCTV  CAMERA  KIT 
THAT  BREAKS  THE  PRICE  BARRIER' 


Complete 
Nothing  else  to  buy 


ONLY 


$ 


209 


.50 


WIRED  $259.50 


MODEL 

800 


1001  uses  in  home, 
school,  indu$ky.  Needs 
no  expensive  monitor 
sets,  connects  instantly 
to  antenna  terminals  of 
your  set.  Uses  ony  un- 
used channel  from  2  to 
6.  Shorp  J  .9  lens  gives 
clear  pictures  even  un- 
der shaded  conditions. 
Guaranteed  far  one  year 
on  all  parts  w-ith  excep- 
tion of  v  id  i  con  tube, 
which  carries  90-day 
waaanly,  Order  yours 
today  1 


*  Lowest    priced    complete    TV 
camera    on    the    market 

*  Connects     instantly    to    any 
standard    TV    set 

*  On    the    air    in    less    than    8 
hours    assembly    time 


CONAR 

INSTRUMENTS 
DEPT.  KJ6C 

Division    of  National   Radio    Institute 

3939    Wisconsin    Ave.,    N.W\ 

Washington,    D.C.    20016 

Send  for  New   Free 
CONAR  CATALOG 


WE  WANT   TO   BUY 

Surplus  Aircraft  Radio  &  Test  Equipment 

We    will     pay    cash    or    trade    you    (whatever    you    need) 
for   the    following    items: 

Test    Equipf*  Signal  Generators. 

Measurements    Corp,    Models    65-B 
froonton   Radio   Co.    Models   232Ar    235A. 
Hewlett-Packard    Co,    Models  60BD,   612A,   624C. 
Military    Models,    SG-lA,SG-2,    SG-13,    SG--66A,    MD-83A, 
TS-510A. 

Aircraft  Navigation   &   Communication    Equipf. 
ARC-34,      ARC-38,      ARC-52,      ARC-73,      ARN-14r      ARN-59, 
ARN-73. 

Aircraft   Instruments. 

ID-249A,    JD-250A,    10251  A,    ID-351A,    10-387. 
We   also   want   late    type   Aircraft   Radio   and   Radar  equip* 
ment  manufactured  by  Collins  Radio  Beadix  Radio  and   Air- 
craft   Radio    Corp, 

Write,    Wire    or    Phone    If    you    can    supply   any    of    these. 
Ask    for   Norm    Ekhner. 

Norman    Electronic  Sales 

1413   Howard  St.  Chicago,  HI.  60626 


CONSTRUCT  YOUR 
EQUIPMENT  THE 
EASY  WAY— USE 

THE  UNIT  CHASSIS 

Wir*  one   *es*  thi  subenassi*  tut 
tirin      wfipi-i       'vervtrtino    is    icces- 
3lA"  HALF  RACK  PANEL    sibfe,     Assemble     the     subchossis 
10*    Depth      $5,00    PP0     into    the    unit    chassis    and    you 
Check  or   MO.    No   COD    have  a   professional   package, 
NYC    Res.    Add    5%  -^ 

NYS    Res.    Add   2%  ^^ 

DEVICES       ^FSrSW 

BOX  136     BRONX  N.Y.     10463 


Horizontal  Sweep 
Vertical  Sweep 
Scanning 


*  *  «  *  . 


Sync  and 
Blanking 

Scan  Failure 
Protection 


Output     .  .  . 


>  *  -  ■ 


Resolution    *»•**• 

Standard  Lens  .  .  . 


Dimensions 
Weight  .  . 
Kit    Price 


■     ■     ■     .     » 

in***' 


Specifications 

,.15,750  Ha  nominal 

60    1-te    (line    locked) 

; '.Random  interlace  2:1  ratio, 
525  lines  per  frame,  JU 
frames  per  second. 

.  .Combined    sync    and    blank- 
ing signals.  . 
Beam     defocussing      in      tne 
"event      of      horizontal      scan 

failure.  .  .  .    ,  ,_,, 

..,00,000  jiV  of  modulated  rt 
on  an  adjustable  corner  fre- 
quency of  channel  2 
channel  6  {±2  Mtt*  band- 
pass) into  an  output  impe- 
dance of  75  ohms,  un- 
balanced. 

.  .240    lines    [3    MW 

.  ,25  mm,  f  1.9,  focussing  2 
to  infinity. 

..5"  X  7"  X  12-11* 

.  Jl    pounds 
.,.$209,50 


2  through  6.  Next  the  HORIZONTAL  control 
is  adjusted  until  Hie  camera  sweep  is  syn- 
chronized with  the  TV  receiver.  Then,  the 
vidicon  tube  is  inserted  into  its  socket,  and 
the  TARGET,  REAM,  and  FOCUS  controls 
are  adjusted  carefully  until  .  .  .  there  it  is!!  A 
beautiful,  clear,  video  picture!  The  thrill  of 
looking  at  your  first  home  grown  video  is 
almost  akin  to  that  of  the  reply  to  your  first 
long  shaky  CQ, 

including  the  vidicon,  there  are  only  six 
tubes  in  the  camera,  The  video  output  ol  the 
7038  vidicon  (VI)  is  amplified  by  the  dual 
sections  of  the  two  6U8  video  amplifiers  (V2 
and  V3)  and  applied  to  the  grid  of  the  triodr 
section  of  still  another  6U8  (V4A).  The  sec- 
ond half  of  the  6U8  (V4B)  is  functioning  as 
an  electron-coupled  ultra  audion  if  oscillator, 
The  oscillator  output  is  coupled  to  the  cathode 
of  the  triode  section  where  the  rf  is  modulated 
by  the  video.  The  vertical  sync  pulse  for  the 
camera  is  developed  in  a  clever  little  circuit 
consisting   of  the  neon    pilot   lamp   which   is 


Here's  the  vidicon  side  of  the  camera  assembled. 
Watch  73  for  complete  instructions  for  setting  up 
your  own  amateur  TV  station. 
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You  con  see  from  this  side  view  that  most  of  the 
parts  are  mounted  on  an  etched  circuit  board, 

fired  by  60-hertz  ac  from  the  secondary  of  the 
power  supply  transformer  and  the  resultant 
spike  is  utilized  to  drive  vertical  discharge 
tube  (V5A),  one  half  of  a  6FD7,  to  cut-off 
-  ,  ,  producing  a  more  husky  and  better 
shaped  pulse  with  which  to  work.  The  pulse, 
as  developed  across  the  cathode  resistor  of 
V5A,  is  utilized  as  the  vertical  sync  pulse  and 
the  blanking  pulse  for  the  vidicon.  The  same 
pulse,  as  developed  in  the  plate  circuit  of 
V5A,  is  coupled  through  a  long  time-constant 
resistor-capacitor  circuit  to  produce  a  saw- 
tooth waveform  which,  when  amplified  by 
V5B  arid  applied  to  the  vertical  deflection 
yoke,  becomes  the  vertical  sweep.  The  hori- 
zontal sweep  is  generated  by  a  free  running 
multivibrator  (V6A  and  V6B)  set  to  approxi- 
mately 15,750  cps  and  is  applied  to  the  hor- 
izontal deflection  yoke,  Should  the  multivibra- 
tor cease  to  function,  the  cathode  current  of 
V6B  increases  and  since  the  vidicon  focus  coil 
is  in  series  with  the  cathode  circuit,  the  vidi- 
con electron  beam  is  defocused  so  that  a  spot 
will  not  be  burnt  on  the  target  area  of  the 
tube, 

After  you  have  your  camera  in  operation 
and  adjusted  to  your  satisfaction,  and  every- 
one in  the  family  and  neighborhood  have 
made  faces  at  themselves  on  the  living  room 
TV,  you  are  readv  to  carrv  it  into  the  ham 
shack  for  its  first  exposure  to  ATV  .  .  .  which 
of  course  means  modification!  However,  in 
this  ease  we  are  only  speaking  about  the  ad- 
dition of  a  second  coax  jack  to  the  rear  panel 
of  the  camera  so  that  the  video  may  bypass 
the  camera's  rf  stage  and  connect  to  your  440 
mc  transmitter*  The  video  should  be  tapped 
from  the  grid  of  modulator  V4A.  Adequate 
room  to  mount  a  BNC  type  coax  jack  may  be 
found  just  above  the  rf  output  jack. 

See  you  on  TV1 

W3WTO 


CLEQQ 

"66  'er 


•      • 


Everything 

you've 

wanted 

in  a  6-metef 

trailSCeiVer  Complete  flexibility-built-in  dual 
power  supply  for  115  VAC  or  12  VDC,  compact  size 
make  it  ideal  for  mobile,  fixed  or  field  use.  Loud  and 
clear  reception— highly  sensitive  and  selective  dual 
conversion  receiver  offers  great  freedom  from  birdies, 
tweets  and  spurious  signals*  Front  end  design  pro- 
vides superb  signal  capture,  freedom  from  cross  mod* 
ulation  and  overload.  High  Tiilk  Power  Modulation  is 
achieved  by  an  effective  22  watt  input  transmitter, 
with  speech  clipping.  For  a  clean  70-75  watts  output, 
combine  the  ^ee'er"  with  the  powerful  Clegg  Apollo 
Linear  Amplifier.  Built-in  S-meter  serves  as  tune-up 
meter  for  transmitter.  The  spectacular  new  66*er  is 
great  for  hams,  CD,  MARS  and  CAP  operators.  See 
Clegg  and  Squires-Sanders  communications  products 
at  your  dealer.  Write  for  literature  today  to: 
Squires-Sanders,  Martinsville  Rd.,Miliington,N*  J  .07946 


Squires 


Sanders 


TICKLE  YOUR  TIGER! 

Now  that  you  have  overcome  your 
ignition   noise,   install  a 

DELTA  MARK  TEN  CAPACITIVE 
DISCHARGE     IGNITION    SYSTEM 

Enjoy  dramatically  improved  ac- 
celeration —  eliminate  plug  fouling 
and  the  effects  of  point  bounce. 
Get  better  gas  mileage  and  instant 
starts. 

Installs  in  ten  minutes  utilizing 
original  coil.  Utterly  reliable  and 
fully  warranted.  Not  to  be  confused 
with  earlier  "transistor  ignition 
systems." 


Factory  Wired 
Kit  Form 


$44,95 
$29.95 


Postage  Paid* 
Scud  check   icith  order  to  ,  .  , 

BROWN 
ELECTRONICS,  Inc. 

Broadway  at  Jefferson 
Fort  Wayne,   Indiana   46802 
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NEW 


UNIQUE 


CTK'SBARB'D  WIRE  ANTENNA 

Full  radiating  surface  but  shorter  than  a  dipole, 
No  coils  or  traps  to  distort  the  radiation  pat- 
tern. The  design  results  in  increased  capaci- 
tance, and  therefore,  shorter  length,  for  reso- 
nance, Ideal  far  places  where  a  full-length 
dipole  is  too  long. 

The  80/75  meter  BARB'D  WIRE  DIPOLE  is 
only  96  feet  long.  The  40  meter  BARB'D  WIRE 
DIPOLE  is  only  50  feet  long,  and  will  work  on 
1  5  meters,  too. 

May  be  fed  with  50/75  ohm  coax,  or  72 
ohm  balanced  pair.  Needs  no  tuners,  loading 
coils  or  baluns. 

Send  $2  for  Instruction  sheet  and  bu«ld  your 
own,  or  send  $15  for  the  complete  antenna 
(either  size),  shipped  parcel  post  prepaid  in  the 
USA. 

C  LeRoy  Kerr,  WA6CTK 
P.O.  Box  444 

Montebello,   California  90641 


Featuring  selectable  upper  or  lower  SSB*  Selectable  AVC" 
Coverage:    3.8-4.0;    7.0-7.2,    7,2-7.4,    14.0-14*2,    14.2-14-4 

Mc* 

Front  panel  key  jack*   New  front  panel  and   plastic  dial 
included* 


COMPLETE    KIT   PRICE   ONLY 

Send  for  free  brochure! 


*59 


95 


.       . 


•      •     • 


..»»»..» 


-       -       -      » 


.       •      »       *       * 


HW12  22  32  0WNER 


New  three  band  modification 

delivers  the  performance  of  your 

transceiver  on  five  200  kc  band  segments. 


DRC    KIT 

215-28   Spencer   Ave.  Queens   Village,  NX   11427  J 

Address 


.       .      «      m 


L-* 


■      .       ■     m      m     .     m      »      «*••*«•.*•»  AID  ■       ■      •       .     .      »     •      ■      t      * 


The  total  population  we  found  on  the  Alda- 
bras  were  about  20  people  practically  100% 
men.  One  old  man  I  met  there  had  been  bom 
on  Aldabras  some  80  years  before  and  left  tin* 
island  only  once,  going  to  Mahe  for  only  a  feu 
days.  He  told  me  he  had  no  desire  whatsoever 
to  leave  the  Aldabras  and  see  the  outside 
world.  This  old  man  had  been  employed  all 
His  life  on  Aldabra,  was  sending  his  salary  to 
Mahe  where  it  was  being  invested  for  him. 
They  said  he  had  become  quite  wealthy.  Can 
you  imagine  his  outlook  of  the  world?  His  en- 
tire world  was  the  Aldabras  and  nothing  else, 
and  HE  WAS  VERY  HAPPY,  All  the  em- 
ployees on  the  island  are  usually  on  an  18 
month  work  contract  to  die  island  leasee,  and 
are  fairly  well  taken  care  of.  If  they  don't 
smoke  they  have  no  use  whatsoever  for  any 
money.  The  leasee  of  the  island  furnishes 
them  with  food  and  all  the  fish  they  want  is 
also  furnished  them.  Many  other  items  from 
the  sea  are  also  furnished  them*  they  just 
don't  need  any  money  at  all  Most  of  them 
work  hard  at  their  18  month  contract  and  go 
back  to  Mahe  (so  I  have  been  told)  and  have 
one  or  two  weeks  of  drinking,  and  running 
around,  until  they  are  flat  broke  and  are  tin 
reach  to  come  back  for  another  18  month  con- 
tract. Either  to  Aldabras,  Farquahar,  Chagoes 
etc.  These  fellows  are  a  happy-go-lucky  lot 
and  none  of  the  worries  of  the  outside  world 
bother  them  at  all  Maybe  this  old  fellow  who 
was  born  on  Aldabra  has  a  good  thing  at  that. 
There  is  nothing  like  a  store  on  the  island  so 
you  need  no  money. 

Every  night  about  7:30  PM  everyone  gath- 
ers around  the  front  door  of  the  manager's 
and  listen  to  the  radio  belonging  to  the  man- 
ager, usually  listening  to  Mombassa,  Nairobi, 
Tananari\fe,  Ceylon  or  at  times  even  London. 
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Gus    Browning   W4BPD 
Orangeburg,  S.C. 


Gus:  Part  15 


He  has  a  small  Japanese  transistor  set  with 
short  wave.  These  people  have  a  good  life 
with  no  worries  about  anything.  All  you  need 
to  wear  on  the  island  is  a  pair  of  short  shorts. 
The  temperature  is  absolutely  perfect  during 
the  days  and  nights,  I  estimate  it  varies  from 
75  at  night  to  about  90  during  the  daytime. 
If  you  like  sea  shells  they  are  there  just  wait- 
ing to  be  picked  up. 

After  Harvey  and  Jake  finished  eating  they 
departed  for  the  boat,  They  were  going  to 
hunt  a  sand  bar  on  the  other  end  of  the  is- 
land and  beach  the  boat  and  repaint  it  from 
stem  to  stern.  Since  it  was  very  high  tide,  and 
die  full  moon  was  due  that  night,  they  would 
not  have  to  go  too  far  up  on  the  beach  to  be 
sure  the  boat  was  high  and  dry  for  they 
wanted  plenty*  of  time  to  do  the  boat  all  over. 
Harvey  was  going  ashore  with  his  tent  and 
set  up  his  operation  from  there  with  his  wind 
charger,  etc.  They  told  me  I  would  have  about 
14  days  to  operate  while  they  were  awaiting 
the  next  very  high  tide  so  they  could  float  the 
boat  again  during  the  height  of  the  tide  that 
was  about  two  weeks  off.  This  suited  me  fine- 
boy  14  days  of  hamming  from  Aklabra,  that 
suited  me  100$. 

After  they  had  departed  with  plenty  of  help 
from  the  islanders  I  soon  had  up  my  antenna. 
During  this  DXpedition  I  only  had  horizontal 
dipoles,  I  knew  nothing  about  the  Hy-Gain 
Antenna  Company  and  their  fine  all  band 
vertical  ground  plane  antennas,  I  wish  I  had 
known  about  them  because  I  am  sure  I  would 
have  put  out  much  better  signals  than  I  did, 
I  asked  the  manager  in  what  direction  did  the 
sun  rise  and  set.  Not  having  a  compass  with 
me  I  took  his  word  and  got  the  dipole  up 
broadside  to  Europe  and  the  USA.  The  old 
putt-putt  was  fired  up  and  VQ9AA  was  on  the 


RCA  SSB-5  Transceiver 

Because  we  sold  out  last  spring  on  this 
popular  item — I  have  been  anxious  to  ob- 
tain more  of  these  fine  SSB  transceivers. 
Only  11  pieces  were  found — so  first  come 
first  served.  Here's  the  dope. 

The  SSB-5  has  four  channels,  each  of 
which  may  be  s^t  up  between  3  and  15  MC 
with  one  oven  mounted  crystal  for  each 
channel  (rec  and  transmit)*  Four  sets  of 
adjustments  plus  an  ant  terminal  for  each 
channel  are  furnished,  A  self  contained  audio 
oscillator  for  tune  up  is  available.  250  Watts 
PEP  input,  furnished  with  1400  kHz,  6-poie 
crystal  lattice  filters  (upper  and  lower)  and 
4  crystals  of  your  choice,  with  AC  or  DC 
power  supply,  mike,  instructions  and  speaker, 
at  only  $330.50,  The  DC  supply  and  the  AC 
supply  are  separately  available  at  $75.00. 

Unit  weighs  only  16  lbs  and  measures 
121/2  x  71/2  x  13". 

Push  to  talk  operation,  AM  or  SB  on 
either  sideband  at  a  flick  of  switch. 

AM  gain  and  RF  gain  controls  and  a  delta 
control  for  netting  are  also  supplied. 

The  receiver  is  hot — better  than  1  \xv  for 
50  mw  output  with  a  10  db  signal-plus-noise 
to  noise  ratio.  Automatic  speech  clipping  up 
to  12  db  included. 

Will  pi  match  any  antenna  from  10  to  80 
ohms  including  mobile  whips. 

RCA's  price  was  $742.50.  These  new  sets 
are  guaranteed  to  please — But  there  are  only 
11  left — No  foolin! 

HERBERT  W.  GORDON  CO. 

Woodchuck  Hill,  Harvard,  Mass.  01451 
Telephone  617-456-3548 
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THE  BUY 

OF  A 
LIFETIME! 

Canadian  Air  Force  C.W 

TELEGRAPH 
KEYS 

Complete  unit  with  case, 

cord  &  plug.  Can  be  leg 

operated  or  desk  mounted. 


complete 
MONEY  BACK 
GUARANTEE 


TERMS:  Postage  is 

Prepaid.  Send  check 
or  money  order  for 
$1,95  to: 


L 


B  FEDERATED 
PURCHASER,  INC. 

SPRINGFIELD,  NEW  JERSEY,  155  U.S.  Route  22,  (20 1 1  DR.  6-8900 
LOS  ANGELES.  CAL.  11820  West  Olympic  Blvd..  (213)  GR  7*0274 
SHREWSBURY,  N.  Jt  *  ALLENTOWN,  PA.   -   SILVER  SPRING,  MO 


air. 


to  the  following  manufacturers  who  helped 
to    make    the    fir^t    annual    SARQC    a    red. 
Fun'    hum f est    t    .   . 

Linear  System*  •  Galaxy  Electronics  •  10  AR  •  Herb  Becker 
Co.  •  Tri-Ex  To  wen  •  T  ran  scorn  Electronics  •  Col  line 
Radio  Co.  *  Wisprtde  Cheeie  •  Sideband  Engineer*  *  Henry 
Radio  *  Am  phenol  Corp.  *  Man  ley  Electronics  *  Swan 
Electronics  •  Elecrro- Voice  *  Weatherhie  Electronics  •  I-Z  Way 
Products     •     New-Tronics     Corp.     •     Mission     Ham     Supply 

MAKE  PLANS  NOW! 

•  ,  .  to  attend  the  second  annual 

SAR0CJAN.  5-8, 1967 

Write    to    John    Romero,    Hotel    Sahara, 
las  Vegas,   for  complete   details. 

*  Sahara  Amateur  Radio    A  Operators  Convention 


The  fun  began  immediately,  I  mean  to  tell 
you  I  did  business  with  a  bang,  it  was  one 
solid  pile-up  for  over  12  hours  without  a  let 
up.  When  I  first  got  going,  the  island  manager 
came  to  visit  me,  wanting  to  show  the  visiting 
American  the  island,  its  turtles,  birds,  etc.  I 
could  see  that  this  fellow  had  the  wrong  im- 
pression of  why  I  was  there.  He  took  me  to 
be  a  tourist,  1  turned  off  the  putt-putt  and 
told  him  I  wanted  to  have  a  good  talk  with 
him.  We  sat  down  on  the  back  porch  where 
my  equipment  was  installed  on  the  eating 
table  of  the  guest  house,  I  explained  to  him 
what  ham  radio  was  all  about,  telling  him 
about  DXers,  telling  him  that  Aldabra  Island 
was  one  of  the  rarest  spots  on  the  world  and 
that  thousands  of  people  all  over  the  world 
were  standing  by  to  QSO  me  while  I  was 
there,  I  explained  to  him  that  lots  of  the  ex- 
pense of  my  getting  there  was  paid  by  these 
fellows,  and  since  I  was  an  honest  fellow  I 
was  obligated  to  do  NOTHING  BUT  OPER- 
ATE while  I  was  on  the  island.  I  told  him  if 
things  sort  of  quieted  down  that  I  MIGHT 
HAVE  TIME  later  on  to  do  some  visiting  of 
the  various  parts  of  the  island.  I  told  him  all 
I  wanted  to  do  was  to  sit  at  my  operating 
table,  hour  after  hour,  day  after  day,  and 
work  the  boys  one  after  another  until  I  had 
worked  them  all.  I  even  asked  him  to  have 
my  meals  at  certain  odd  hours,  during  times 
I  thought  the  bands*  activity  would  be  at  their 
lowest  After  that  I  had  no  more  trouble  with 
him  wan  ling  to  show  me  around  the  island. 
After  about  3  days  operation  I  happened  to 
notice  EXACTLY  where  the  sun  settled  into 
I  he  sea  and  to  my  surprise  it  was  not  at  the 
spot  indicated  to  me  before.  My  antennas 
were  not  broadside  to  Europe  or  the  USA, 
they  were  off  the  ends* 

The  next  day  I  changed  this  and  all  signals 
picked  up  about  2  S  points  from  Europe  and 
the  USA.  Another  must  for  DXpeditioners— 
bring  along  your  own  compass  and  let  it  tell 
you  where  to  squirt  your  signals.  Don't  take 
the  words  of  anvone  as  to  where  is  East  and 
West,  most  of  them  don't  know,  they  just 
think  they  do.  Things  were  going  fine  with 
me,  The  food  was  very  fine.  Have  any  of  you 
ever  eaten  real  turtle  steak  or  turtle  liver?  Or 
scrambled  turtle  eggs?  The  turtle  steak  is  about 
twice  as  tender  and  twice  as  white  as  veal 
cutlets.  The  livers  from  these  turtles  are  out 
of  this  world  and  could  be  cut  with  vour  fork. 
The  eggs  were  about  75^  yolk  and  were  very 
fine  when  scrambled.  I  never  did  get  tired  of 
eating  turtle  meat,  etc.  Fish  were  prepared 
in    many    different    ways.    Fried,    fish    soup. 
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ELECTRONICS 


"YOUR  COLLINS  HEADQUARTERS" 


HAMMARLUND 


/IVvt 


V 


\C** 
MO  SLt* 


HIT-GAIN 


SBE 


ANOTHER    QUEMENT    FIRST! 


QUIftUNT   **ODlt 

QEC-2 


TWO  BEAUTIFUL  SYNCHRONOUS  24  HOUR  ELECTRIC  CLOCKS 
ONE  FOR  LOCAL  AND  ONE  TOR  ZULU  OR  ???  TIME 

a^a— ]  ^  ■  r^ ■ i-B^B^B^a^B^B^B^a^i^^^^^M 

VIIT     ilCH     IOOKIN0     MXUXl-     WOOD     CAIIKIT     COKtAIH*     TWO     TIN 
IKCN     IMATCMtD     ClOC«l    WITH     CMtOMI     TllM     fltHOl     AHQ     l?ri1N0    TO 
|Htt«MCt     *«T     IOOM       Sift     IttflP     1KOHO     HANOI.     tMfJNKO.     WT-    10   Hi. 


•  Compact 

•  Accurate 

•  Self-contained 

•  Highest  Stability 

•  Heavy  Dtp 


ALL-TRANSISTORIZED 
GRID  DIP  METER 


$29.95 


Allow  11.00  for 

packing  and 

•hipping. 

California  rail* 

denti  tocltfde 

4%  »§lei  fa* 


Aliernbled  &  rest- 
ed, corn  pie  to  with 
irx  coil*,  «ar  pHone 
and  bftllery, 


TUNES  500  Kc 

THRU  tSOMc 


DOZENS  OF  USES 


J 


GDM-3 


NEVER  BEFORE 
HAS  A  PRECISION 
INSTRUMENT  LIKE 
THIS  BEEN  OFFERED 
AT  SUCH  A  LOW  PRICE. 


OUR   FAMOUS  MT-2  VOM 


20, COO  OHMS 
par  VOLT  DC 


1%  Premie* 
Rtititen 


NINE  TRANSISTOR 
SUPERHETERODYNE 


LOOK!    PROFESSIONAL 

ilervO  Or  monaural  lijfcninrj 

20-20,000   CPS    8-16  OHMS 


$12. 

POST-PAID      USA 

~sXR~BRiDGriiIii 

FIELD  STRENGTH  METER 


Allow 
$1  00 

for 
picking 

and 
shipping 


Svppltad  with  boneriei 

$31.95  PAIR 


Allow  1 1  00  for 

packing  and 

lhrppmg. 

California  r«M 
denii  include 
4%  taltt  tax. 


QUEMENT 

$12. 


QPH-1 


POPULAR  MT-1  VOM 


Allow  50c  for 

packing  and 

(hipping, 

California  r«i- 

danri  induda 

4%  Ml**  l»H* 


MAT  IE  I  EFT 

IN  LINE,  UP 

TO  2000  WATTS. 


GOOD  THROUGH 
3  METERS 


Allow  50c 
for  packing 
4  ihipping. 
Gafrf .  resi- 
dent add 
4%ial«na!E 


Ten  letdi 


$5.95 


QUEMENT 

FLEXIBLE   NECK 
FLASHLIGHTS 

HANDIEST  TOOL 
IN   YOUR   SHOP 


THE  BEST 
VALUE  WE 

HAVE 

EVER 

OFFERED  I 


SINCE  1933 
I 


$1.95    EA. 


"Q    LITE" 
PPD    IN    USA 


FAST  SERVICE 


Phone  CY  4-0464 


QUEMENT  ELECTRONICS 


1000  SOUTH  BASCOM  AVENUE 


SAN  JOSE,  CALIFORNIA 


'Northern  Cilifo'ma's  M«t  Complete  Htm  Slot*** 
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$12.95  W2AU  $12,95  •  FOUR  PURPOSE  BALUN 

The  Balun  Everyone  has  been  waiting 
for.  Win  Help  a  TVt  Problem.  *  Broad 
banded  3-32  mc.  *  Center  hang-up  book 
for  inverted  Vees.  *  Handles  full  legal  power, 
2KW  PEP  •  Built-in  lightning  arrester  • 
S0239  RF  connector  for  coax  transmission 
feed  line  eliminates  center  insulator  •  With- 
stands up  to  600  lb.  antenna  pull  •  For  use 
with  all  type  antennas  fed  with  unbalanced 
coax  line.  *  Weighs  only  6%  oz<  1  W  diam. 
6"  Jong  2  Models;  1:1  matches  50  or  75 
ohm  unbalanced  coax  to  50  or  75  antenna 
load.  4:1  matches  50  or  75  ohm  unbalanced 
coax  to  200  or  300  ohm  antenna  load.  • 
Helps  eliminate  TVI. 
»  All    New    W2AU   Super   Vinyl    2    el 

10-15-20  c;uad.  Complete  $54.95 

•   W2AU  Super  fibergias  2  el   10-15- 
20    rne'er    quad.     Complete    quad     $99.95 
UNADILLA  RADIATION  PRODUCTS 
UNADILLA  NEW    YORK 


■\    I 


See  Coax 
Accessory 

Jlwifc  for 
More  Dula 


ELIMINATE    GUY   WIRES 


USE  MYLAR  ROPE 
We  stock  all   sizes: 

sizes  available. 


per    foot.    Other 


We  also  carry  a  complete  stock  of  Hy 
Gain  Antennas  new  and  used.  All  ma- 
terials for  any  antenna  installation. 
Write  for  information  and  prices. 

ANTENNA  MART 

BOX  7,  RIPPEY,  IOWA 


ALL  NEW  TRANSISTORIZED 


CW  MONITOR  AND 

CODE  PRACTICE 

OSCILLATOR 


JUST$ 


95  COMPLETE 

(except  battery) 


Use  as  CW  monitor .  . ,  use  as  code  practice  oscillator  This  new 
complete  unit  from  nth  Electronics  is  powered  by  a  standard 
9-volt  battery,  contains  a  built-in  speaker,  on-off  switch  with 
individual  volume  and  tone  controls  for  a  loud,  clear  tone  without 
clicks  or  chirps. 

NO  EQUIPMENT  MODIFICATION -Simply  connect  spade  lugs  to 
terminals  of  CW  key,  plug  In  jack,  turn  on  and  adjust  volume  and 
tone  controls  . .  m  operates  automatically  ...  no  accessory  relay 
.  * .  no  pickup  antenna  , . .  no  battery  drain  until  key  is  depressed. 

Precision  Engineered.  100%  Warranted. 
Designed  and  Developed  in  U,S.A,  (foreign  rnfg.) 

ORDER  TODAY!  Allow  2  weeks  for  delivery. 


ELECTRONIC  HOUSE,  P.O.  BOX  873,  TARZANA,  CALIF, 

Ship  to:  Dept 


I  Gentlemen: 

I  Please  ship  me  . 
BCW  monitor  an 


d  code 

I practice  oscillators)  @ 
!$9-95.  Enclosed  is 

|     □  cash      □  check 

I     □  money  order  for 


L 


NAME. 


ADDRESS 


i 
i 

i 


CITY 


STATt 


boiled  fish,  baked  fish,  fish  curried  and  rice 
bring  very  nice*  They  eat  plenty  of  rice  there* 
and  since  I  was  from  one  of  the  rice  eating 
parts  of  the  world,  I  was  right  at  home  with  it 
piled  up  high  on  my  plate.  Certain  parts  of 
coconut  trees  were  nice,  when  boiled  in  soups, 
as  well  as  bamboo  shoots,  I  even  had  some 
sea  shell  soup,  the  sea  shells  are  placed  in 
boiling  water,  the  meaty  part  cooked  and  then 
it  sheds  away  from  the  sea  shell.  Maybe  some 
people  call  this  snail  soup.  They  like  plenty  of 
pepper  in  their  food.  After  explaining  to  my 
cook  I  did  not  like  pepper  he  cut  down  from 
195  degrees  of  pepper  to  about  125  degrees, 
explaining  that  he  could  not  cook  anything 
with  less  pepper,  After  a  while  my  mouth  got 
tough  enough  to  take  it  OK. 

I  tried  listening  for  Harvey,  and  finally 
heard  him  on  about  14085  kHz  about  S  3.  We 
were  separated  far  enough  apart  so  that  we 
caused  each  other  no  QRM  whatsoever  since 
I  had  always  used  14065  or  14035  kHz  when 
on  CW  and  about  14125  plus  or  minus  when 
on  SSB, 

After  about  3  days  of  operation  my  power 
plant  konked  out.  Have  you  ever  tried  taking 
off  the  cylinder  head  of  an  engine  with  only 
a  pair  of  regular  pliers?  Well  I  did.  After 
cleaning  off  the  surplus  carbon,  adjusting  and 
cleaning  the  spark  plug  and  even  trying  to 
clean  up  the  valves  the  engine  was  put  back 
together  and  still  it  was  dead  as  a  door  knob. 
Plenty  of  spark  was  on  the  plug  so  it  had  In 
be  the  fuel  system.  Off  came  the  carburetor 
and  apart  it  came.  One  valve  seat  was  com- 
pletely plugged  shut,  this  was  cleaned  and 
while  trying  to  force  the  carburetor  back  to- 
gether something  went  "crack,"  Apart  came 
the  carburetor  again  and  I  found  that  I  had 
broken  one  of  the  needle  valves  that  was 
made  out  of  Teflon,  No  spare  parts  were  along 
with  me.  It  was  either  repair  this  broken 
needle  valve  or  no  more  VQ9AA  operation.  I 
had  my  electric  soldering  iron  with  me  but  no 
electric  current  to  heat  it  with.  Try  heating  up 
your  electric  iron  with  4  candles  as  I  did.  By 
being  very  careful  I  welded  the  Teflon  needle 
valve  back  together,  smoothing  the  welded 
spot  with  the  hot  iron,  found  that  the  carbu- 
retor gasket  had  got  broken  and  found  that  a 
call  book  cover  made  a  FB  gasket  for  the  car- 
buretor. Back  together  went  everything,  and 
the  putt-putt  cranked  up  immediately  and  I 
was  back  in  business.  The  moral  to  this  storv 
for  you  future  DXpeditioners— bring  along  at 
least  some  small  spare  parts  and  a  few  tools 
to  take  your  power  supply  engine  apart  with. 
This  is  a  MUST  in  my  book* 

At  about  sundown  time  on  my  first  night  on 
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Aklabra  I  was  on  the  air  with  a  big  pile-up 
and  all  of  a  sudden  1  heard  the  doggondest 
noise  outside*  Flapping  wings,  squawking, 
screeching,  thuds,  etc.  I  rushed  outside  to  see 
what  was  causing  all  this  commotion  and  there 
were  birds  bv  the  hundreds  in  what  seemed 
to  be  a  free-for-all.  After  watching  this  battle 
royal  for  a  while  I  soon  saw  the  pattern  of 
what  was  taking  place.  The  booby  birds  that 
were  out  fishing  all  day,  filling  their  craws 
full  of  little  fish  for  their  young  on  Aldabra 
were  coming  home  at  sun-down  and  the  other 
birds  {let's  call  them  falcons— they  have  an- 
other name;  I  forgot  what  it  is)  would  hover 
way  up  high,  spot  a  certain  booby  coming  in 
about  50  feet  above  the  water.  The  falcon 
would  close  his  wings  and  down  lie  would 
come  like  a  stone,  hitting  the  booby  bird  in 
the  middle  of  his  back,  almost  knocking  the 
booby  bird  breathless  I  guess,  this  sudden 
jolt  would  cause  the  booby  to  heave  up  its 
crawful  of  little  fish,  the  falcon  would  then 
curve  up  under  the  booby  and  grab  a  big 
mouthful  of  fish  that  had  been  spewed  from 
the  booby.  This  little  episode  took  place  every 
evening  just  before  darkness  came  and  it  was 
better  than  Red  Skelton  on  TV,  I  never  did 
see  any  booby  get  thin  with  his  crawful  for 
the  young.  I  was  told  that  this  has  been 
studied  and  about  3  to  4%  of  the*  boobies  do 
get  thru,  Whoever  named  these  birds  booby 
birds  certainly  selected  a  very  descriptive 
name  for  them.  They  certainly  are  a  booby  to 
fish  every  day  for  the  falcons  to  get  their  catch 
without  working  for  it. 

1  soon  settled  down  to  a  sort  of  regular 
operating  schedule.  About  5; 30  AM  (all  these 
times  local)  I  would  get  up,  crank  the  power 
plant  up,  work  the  fellows  until  the  band  sort 
of  leveled  off  at  10:00  AM;  then  eat  break- 
fast; in  the  sack  until  about  2  or  3  PM,  then 
it  was  dinner  and  on  the  air  until  about  2:30 
AM  a  late  snack  to  eat  and  to  bed  with  the 
alarm  cluck  set  at  5:30  AM,  This  gave  me 
enough  sleep  and  still  satisfied  the  gang  with 
enough  activity  and  openings  for  every  one- 
After  the  first  week  the  big  pile  had  been 
worked  down  to  a  small  one  and  I  began  to 
have  more  time  to  look  around  the  island  like 
a  good  tourist  should.  I  was  shown  the  turtle 
pond  where  they  kept  usually  around  200  of 
those  big  turtles  awaiting  the  boat  from  Mahe 
which  came  when  it  was  available.  No  cer- 
tain schedule  at  all  but  usually  every  3  or  4 
months  to  pick  up  the  live  turtles  and  takt 
them  on  deck  back  to  Mahe  where  they  were 
put  into  the  turtle  pond  there  and  sold  as 
they  were  needed.  Fishing  on  Aldabra  is  done 
on  what  looked  to  me  to  be  a  large  scale.  Each 


Two  Extra  Good  Values 


Phone  Patch  Kit 

In  our  June  ad  we  listed  a  darned  good 
phone  patch  kit  selling  at  only  $5.95.  With 
50  kirs  made  up — we  thought  we  might  sell 
25  to  30.  Were  we  surprised  when  more 
than  65  were  ordered — You  bet  we  were— 
and  so  we  hunted  up  more  of  the  special 
high  quality  repeating  coil  transformers 
which  enabled  this  patch  to  be  so  successful 
Having  four  600  ohm  windings  and  made 
so  as  to  induce  the  least  amount  of  hum, 
this  transformer,  worth  $60,  really  makes 
this  patch  a  snap  to  build.  We  supply  this 
kit  complete  with  all  parts  and  instructions — 
but  less  the  chassis  or  box  to  build  it  in  for 
only  $5.95  FOB  Harvard — or  if  you  want  to 
gamble  $6.95  postpaid  to  U.S.  or  Canadian 
points.  Three  Hundred  Kits  available.  That's 
all  the  transformers  we  could  find. 


1*W- 


RCA  Model  508  Mike 

Another  very  popular  value  is  our  RCA 
Model  508  Dynamic  mike.  Many  hams  who 
bought  one  from  our  ad  in  the  June  issue 
have  reordered.  One  fellow  down  Jersey 
way  bought  four.  There  must  be  a  good 
reason — and  that  is  that  this  mike  has  such 
a  smooth  response  for  single  side  band.  Crisp 
without  being  harsh.  This  is  a  new  high  im- 
pedance mike  furnished  with  20  foot  shielded 
cable,  heavily  chrome  plated  with  response 
from  200  to  8000  cycles  but  very  fiat  from 
300-2700  cycles.  RCA's  price  is  better  thin 
$39.95.  My  price  while  they  last  $15,00 
FOB  or  $16.00  postpaid  in  the  USA. 

HERBERT  W.  GORDON  CO. 

Woodchuck  Hill,  Harvard,  Mass.  01451 
Telephone  617-456-3548  


SEPTEMBER   1966 
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GIANT  MIKE  SALE 


MODEL  454X 

Outstanding  base  sTalH^n  microphone.  Single  sideband  (Limited  lo 
voice)  frequency  response  of  300  3000  C.P.S.  Attractive  telephone 
black  salin  finish  on  all  metal  alloy  case.  May  b*  wired  fof  VOX. 
Come*  wired  for  push  lo  talk.  Has  eifra  lock-on  switch  for  continuous 
Transmission,  Compieie  with  coiled  cord  (Three  conductor — one 
•Maided),  Output  leveJ  is  -49  do.  Llit  price  $26.50 


MODEL  454C  

Samo  us  Model  454X  excepi  wiih  heat  and  humidity  prool  ceramic 
element.  Output  level  -52  db+  Ust  Prlc«  $26.50 

r\    Dynamic  mobile  mike,  600  ohm  imp. 

3  concf.fone  shieldedjcoi/ed  cord. 

46  c/b.    300  to  6,000  cp.s. 


,..(J_SALE  $12.99 


THE  TURNER  TRANSISTORIZED 


liit  prick 

S4BS0 


SALE  $26.99 


WITH  VARIABLE  OUTPUT  LEVEL 

Mow,  from  Turner  comes  the  very  finest 
b*«c  station  microphone  ever  designed* 
tf>e  #Q  features  *  two  transistor  pre* 
vnp  wttti  volume  control  to  give  you  up 
to  SO  timw  the  output  level  you  now  have. 
Yes,  just  dial  your  deseed  signal  for  mati* 
inum  modufatran  all  the  time  —  «rt*y 
time.  Vou  can  work  dose  or  far  away  from 
this  microphone,  or  change  the  output  for 
a  foiK  or  little  voice. 

Eventually,  all  sets  lose  tome  of  their 
initial  power.  Turner's  #ta  puis  the  zip 
buck  info  your  set  and  keeps  it  up  to  full 
strength  al  all  times! 

TheCQ  fa*  tailored  frequency  ft* 
sponie  of  50C-3500  c.ps.  for  best  .ind 
riaprnt  varce  irans  miss  ions  with  knocked 
Own  local  noiip  interference. 

ipefutrv*  touch  to- talk  or  lock  on -off 
jwiicfung  —  the  #Q  works  with  jiM  tuhe 
pr  transistor  sets  regardless  of  switching 
Acquirements  or  type. 


FIELD 
STRENGTH 

odd 
SWR  METER 


SALE  $8.99 


Model  FS-45 


irtMnhinatiun    unit    thai    niJI     (Uc    RrtatKct    fid 
Mrunjih     ruaditip;^     in     funtard     and     reflected     pimcr. 

il  fining  allnur  permanent  in  MS  Hal  inn  fur  con  Mam 
man i luring  dJ  Iran  limner  uulput.  Meter.  Hjh  *enituve  ICM} 
niicfussmp  nuneruent  with  twii-ctiliif  hnld  ejLsV'to+Tead 
scale.  Individually  boned  nuth  IfMtfiititionif. 


GROVE    ELECTRONICS 


3256  N.  PULASKI  RD.    CHICAGO,  «i.  60641 

Send"  check  with  order.  Include  postagejeKtra  returned 

SEND    FOR   GIANT   SALE   CATALOG.'.'.' 

LATE  SPECIALS:  ASSORTED  KELLOGG  RELAYS!! 

6/35  volts    4PDT,6PDT,8PDT,etc.  (reg.  $10  ea. 


SALE 


FOR    $1.99 


boat  went  out  every  day  and  caught  a  boat 
full  of  fish.  It  did  it  the  hard  way,  by  spear- 
ing the  fish.  When  the  fish  are  brought  ashore 
they  are  cleaned  up,  covered  with  what  looked 
like  ice  cream  salt  and  put  out  in  the  sun  to 
dry.  Later  on  this  dried  fish  is  sent  bade  to 
Mahe  to  be  used  there  and  some  shipped 
probably  to  Africa.  Copra  (dried  coconut 
meat)  is  done  on  a  fairly  large  scale,  too*  No 
one  seemed  to  be  working  very  hard.  They 
have  a  certain  amount  of  work  to  do  each 
day  and  most  of  them  could  do  their  daily 
task  in  about  6  hours.  Of  course  a  few  eager 
beavers  worked  longer  for  extra  consideration. 
But  tliis  was  the  exception  rather  than  the 
rule. 

I  finally  had  a  QSO  with  Harvey  who  was 
operating  from  the  other  end  of  the  island  and 
was  told  that  we  were  going  to  stay  there  for 
a  total  of  17  days— this  was  indeed  FB  news 
for  me.  If  there  is  ever  a  repeat  of  Aldabra  I 
will  be  prepared  for  some  40  and  80  meter 
operation  and  thereby  hand  out  a  new  coun- 
try to  everyone  on  these  bands.  Maybe  even 
160  meters.  Conditions  seemed  very  good  to 
me  while  I  was  there,  I  wonder  how  they 
would  sound  if  I  were  there  during  the  good 
part  of  the  sunspot  cycle?  Can  you  picture 
the  stations  you  could  work  from  there  when 
LO  meters  thru  80  opened  up.  Around  the 
clock  openings  would  really  work  a  fellow  to 

death.   But  what  a  FB  way  to  die?  Hi,  Hi! 

While  on  Aldabra  I  got  a  message  from 
Peggy  thru  Ack  that  we  had  to  build  a  new 
house.  It's  a  long  story  about  a  land  deal  I 
will  not  take  the  time  to  repeat  on  these  pages. 
But  on  account  of  a  deal  on  land  Peggy  said 
a  new  house  had  to  be  built.  I  told  tier  to  go 
ahead  and  build  it  and  to  not  forget  THE 
HAM  SHACK.  Let  me  tell  you  I  did  get  a 
ham  shack  built  too.  A  lot  larger  and  nicer 
than  I  would  have  had  the  nerve  to  build 
myself.  Peggy  even  got  my  150  tower  taken 
down  and  the  5  element  beam  taken  apart  too. 
Boy  I  really  found  out  what  a  nice  XYL  I 
had  and  to  this  day  she  has  not  changed  in 
the  least-in  fact  she  gets  better  all  the  time, 
still  bringing  my  breakfast  into  the  ham  shack 
each  morning,  and  even  supper  if  I  ask  her  to. 
There  just  aren't  many  like  good  old  Peggy, 
this  I  am  sure  of.  How  many  of  you  fellows* 
wives  would  let  you  leave  them  for  first  7 
months,  then  for  TWO  YEARS?  I  think  the 
percentage  would  be  below  1%.  Peggy  says  to 
me  her  first  obligation  in  our  marriage  is  to 
make  me  happy  and  she  likes  to  also  make 
others  happy  and  this  is  her  method  of  doing 
just  this. 
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In  addition  to  the  coaxial  cable  and  con- 
nectors required  in  a  coaxial  transmission  sys- 
tem, coaxial  relays,  switches,  standing  wave 
meters,  attenuators  and  dummy  loads  are 
often  included  as  operating  conveniences* 
When  choosing  these  coaxial  accessories,  the 
operating  parameters  should  be  evaluated  in 
exactJ y  the  same  way  as  for  the  cable  and 
connectors.  If  the  selected  accessory  exhibits 
excessive  power  loss  or  results  in  a  large 
standing  wave  ratio,  deterioration  in  transmis- 
sion line  ellk  iency  may  be  expected. 

Coaxial  relays 

Of  all  the  coaxial  accessories  available,  the 
coaxial  changeover  relay  is  probably  the  most 
important.  In  almost  every  amateur  station 
where  a  coaxial  transmission  line  is  employed, 
some  type  of  coaxial  relay  is  used  to  switch 
the  antenna  between  the  receiver  and  trans- 
mitter.  However,  the  indiscriminate  selection 
and  use  of  a  coaxial  relay  may  lead  to  prob- 
lems, particularly  in  the  VHF  or  UHF  bands 
or  when  using  a  transistorized  rf  stage  in  the 
receiver. 

Generally  speaking,  coaxial  switches  may 
be  grouped  into  two  general  categories,  de- 
pending upon  the  switching  mechanism.  The 
more  familiar  of  these  is  the  bladed  variety, 
in  which  the  center  conductor  of  a  coaxial 
section  is  actuated  by  a  solenoid-  Most  relays 
in  current  use  are  of  this  type.  In  the  second 
category,  a  moving  coaxial  section  (both  inner 
and  outer  conductors)  transfers  if  power  by 
solenoid  actuated  rotation.  This  switch  is  the 
more  complex  of  the  two  and  is  normally 
used  only  at  frequencies  above  500  me. 

The  contact  arrangement  most  commonly 
found  is  the  single  pole,  double  throw 
(SPOT)  type,  but  other  arrangements  are 
available  for  special  applications.  Most  coaxial 
relay  manufacturers  will  provide  additional 
auxiliary   contacts    at    a    slightly    higher    cost. 
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These  contacts  are  useful  lor  switching  other 
circuits  simultaneously  with  the  antenna. 

Once  the  basic  type  of  switch  and  the  re- 
quired contact  arrangement  have  been  deter- 
mined, the  standing  wave  ratio,  insertion  loss 
and  isolation  of  the  switch  should  be  reviewed. 

The  standing  wave  ratio  is  the  major  ele- 
ment of  transmission  efficiency  through  the 
switch.  Basically,  it  is  a  comparison  of  the 
characteristic  impedance  of  the  switch  to  that 
of  the  transmission  line  intu  which  it  is  in- 
stalled. For  most  amateur  applications,  an 
s\\  R  up  to  1.5  or  occasionally  2.0  is  satisfac- 
tory, but  seldom  greater  than  2.0:1. 

Crosstalk  is  another  important  considera- 
tion. This  is  a  measure  of  the  rf  leakage  be- 
tween the  used  and  unused  contacts  of  the 
relay.  This  relative  isolation  between  contacts 
is  expressed  in  "decibels  down/'  meaning  the 
leakage  signal  is  down  to  some  percentage  of 
the  operating  signal.  Since  crosstalk  is  a  result 
of  the  capacitive  coupling  between  the  operat- 
ing and  unused  circuits,  it  increases  at  high 
operating  frequencies  (Le,,  as  the  capacitive 
reactance  decreases).  At  400  mc,  the  single 
bladed  coaxial  switch  exhibits  typical  cross- 
talk of  40  db  down.  To  reduce  crosstalk  fur- 
ther, it  is  necessary  to  employ  shorting  con- 
tact construction  in  which  the  unused  con- 
nector is  terminated  in  a  short-circuit.  This  is 
an  absolute  necessity  when  transistorized  rf 
amplifiers  are  used  in  the  receiver.  The  Dow- 
key  DK-60G  coaxial  relay  is  of  this  type  con- 
struction and  exhibits  greater  than  100  db 
isolation  at  500  mc. 

Insertion  loss  is  a  measure  of  the  power  loss 
within  the  switch  itself  and  is  expressed  as: 


ii         ,rt  i        (power  output') 
Loss  in  db  =  10  log     ,„__  ^„.>; 


(power  input) 
This  loss  includes  the  resistive  loss  of  the  con- 
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Fig,    1,    Typical    operating    characteristics    of    the 
Transco  Series- Y  coaxial   switches. 


Fig,    2*    Power    handling    ability   of    the   Transco 

Series- Y  coaxial    switches. 
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Table  1,  50  ohm  Coaxial  Changeover  Relays 


Manu- 
facturer 

Switch 
Type 

Model 
Number 

SWR 

Maximum 
Frequency 

Power 
(watts) 

Auxiliary 
Contact 

Solenoid 
Voltages 

Connector 
Types 

Advance 

SPOT 

CB/1C 

— 

300 

— 

Yes 

12,  24  VDC,  115  VAC 

UHF 

Amphenol 

SPDT 

315 

1.15  at    500  mc 

1000 

100  at  1000  mc 

No 

6-120  VDC  or  AC 

BNC 

Amphenol 

SPOT 

316 

120  at  2200  mc 

2750 

100  at  2750  mc 

No 

6-120  VDC  or  AC 

BNC 

Amphenol 

SPDT 

316 

1.20  at  2400  mc 

4000 

100  at  4000  mc 

No 

1      6-120  VDC  or  AC 

N 

Amphenol 

SPOT 

317 

1.20  at  2200  mc 

2750 

100  at  2750  mc 

No 

26VDCf  U5  VAC 

BNC 

Amphenol 

SPDT 

317 

1.20  at  2400  mc 

4000 

100  at  4000  mc 

Mo 

26  VDCr  115  VAC 

N 

Amphenol 

SPDT 

318 

1.20  at  2200  mc 

2750 

100  at  2750  mc 

No 

26  VDC 

BNC 

Amphenol 

DPDT 

321 

1,15  at   500  mc 

1000 

100  at  1000  mc 

No 

115  VAC 

BNC 

Dow- Key 

DPDT 

DK2-G0 

LIS  at    500  mc 

500 

1000  at    500  mc 

Yes 

6-220  VDC  or  AC 

BNC,  Nf  C,  UHF 

Dow- Key 

SPDT 

DK-60 

1.50  at   500  mc 

500 

1000  at    500  mc 

Yes      1 

6-220  VDC  or  AC 

8NC,  N,  C,  UHF 

Dow-  Key 

SPDT 

DK-61 

1  JO  at    400  mc 

1000 

100  at  1000  mc 

Yes 

6-220  VDC 

BNC 

Dow- Key 

SPDT 

DK-67 

L30  at  2000  mc 

2000 

100  at  2000  mc 

Yes 

6-220  VDC  or  AC 

BNC 

Dow- Key 

SPDT 

DK-77 

1.10  at   400  mc 

1000 

250  at  1000  mc 

Yes 

6-110  VDC 

BNC 

Magnecraft 

SPDT 

128 

1.25  at   500  mc 

E00 

100  at    400  mc 

Yes 

12,24  VDC,  115  VAC 

UHF 

tacts,  the  dielectric  loss  of  the  insulators  and 
any  reflective  loss  due  to  impedance  discon- 
tinuities. The  dielectric  loss  is  normally  quite 
low  in  modern  coaxial  relay  design  and  the 
resistive  and  reflective  losses  contribute  most 
to  the  overall  insertion  loss  of  the  unit.  The 
resistive  losses  are  minimized  by  using  short, 
silver-plated  conductors  but  the  reflective  loss 
is  more  difficult  to  control,  especially  at  high 
frequencies*  However,  up  to  about  1000  mc 
the  insertion  loss  of  well  designed  coaxial 
switches  is  negligible  when  compared  to  the 
transmission   lines  with  which   they   are  used. 

Most  coaxial  relay  manufacturers  have  a 
wide  assortment  of  units  available  which  will 
satisfy  nearly  any  application.  These  relays 
may  be  furnished  with  6  volt  to  220  volts  ac 
or  dc  solenoids,  UHF,  BXC,  N,  or  C  connec- 
tors, power  ratings  up  to  1000  watts  at  1000 
mc  and  low  standing  wave  ratios  up  to  10,000 
mc,  Although  the  Dow-Key  line  of  coaxial 
relays  probably  finds  the  greatest  use  in  ama- 
teur stations  because  of  their  wide  availability 
and  relatively  low  cost,  other  manufacturers 
include  Advance,  Amphenol,  Magnecraft  and 
Transco.  Table  1  lists  the  operating  charac- 
teristics of  the  major  types  of  coaxial  relays 
available  from  these  manufacturers, 

Whereas  most  of  the  switches  in  Table  1 
are  of  the  leaf  variety,  the  Transco  relay  uses 
a  moving  coaxial  section  for  greater  power 
handling,  isolation  and  low  SWR  characteris- 
tics up  to  11,000  mc.  This  unit  was  designed 


to  meet  the  requirements  for  a  small,  light- 
weight, coaxial  switch  having  good  rf  charac- 
teristics over  a  broad  bandwidth  and  is  widelv 

w 

used  by  the  military.  In  the  Transco  switch, 
two  independently  operating  solenoids  allow 
either  make  before  break  or  break  before 
make  operation.  Also,  rf  positions  may  be 
both  on  or  off  simultaneously.  For  the  UHF 
enthusiast  the  surplus  Transco  switch  offers 
superior  operating  characteristics  at  a  modest 
cost.  Typical  operating  and  power  handling 
properties  of  this  unit  are  shown  in  Fig,  1 
and  2. 


' 


Photo   by  WA6IAK. 


The  Dow-Key  Model  DK60-G2C  coaxial  relay 
The  design  of  this  unit  is  such  that  it  provides  ex- 
cellent isolation  up  to  500  mc  with  minimum  in- 
sertion  loss. 
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Fig,  3,  Silicon  diode  coaxial  antenna  switch.  This 
switch  provides  more  than  80  db  isolation  with 
less  thon  2  db  insertion  loss* 


Although  the  coaxial  type  of  changeover 
relay  seems  like  the  simplest  and  most  direct 
way  of  switching  the  transmission  line  from 
transmitter  to  receiver,  it  is  somewhat  noisy 
and  in  some  cases,  slow.  There  have  been 
several  electronic  T-R  switches  introduced 
over  the  past  few  years,  first  with  vacuum 
tubes  and  more  recently  with  silicon  diodes* 
which  solve  these  problems.  The  solid  state 
diode  switch  for  example,  is  extremely  fast, 
completely  noiseless,  exhibits  up  to  80  db  of 
isolation  with  only  2  db  insertion  loss  and  is 
very  simple  and  economical  to  build.  The  sim- 
plest of  these  switches  is  illustrated  in  Fig,  3. 
This  switch  uses  three  inexpensive  silicon 
diodes,  a  few  bias  resistors,  several  capacitors 
and  a  choke  to  perform  efficient  switching  ol 


Photo  courtesy  Barker  &  Williamson,   Inc. 

The  B&W  electronic  T-R  switch  is  an  automatic 
unit  that  automatically  switches  the  transmission 
line  from  receiver  to  transmitter  when  transmitting. 
This  type  of  a  switch  is  ideal  for  break-in  opera- 
tion and  results  in  substantial  receiver  gain  in 
most   installations. 


eoaxial  transmission  lines  up  to  30  me.  To 
understand  the  mechanics  of  this  switch,  it 
must  be  remembered  that  a  reverse  biased 
diode  presents  an  extremely  high  impedance 
while  the  forward  biased  device  looks  essen- 
tial! v  like  a  short-circuit.  With  these  facts  in 
mind,  consider  the  operation  of  this  three 
diode  switch  when  a  positive  voltage  is  ap- 
plied to  point  A;  diode  Dl  and  D2  will  con- 
duct and  present  a  low  impedance  while  diode 
D3  presents  a  high  impedance  because  it  is 
reverse  biased.  Under  this  condition  an  rf 
signal  on  the  antenna  passes  to  the  receiver 
with  very  little  attenuation. 

If  a  negative  voltage  is  introduced  at  point 
A  however,  diode  Dl  and  D2  will  no  longer 
conduct  and  diode  D3  will  present  a  low  im- 
pedance to  ground  because  it  is  forward 
biased.  Any  rf  signal  on  the  antenna  is  con- 
fronted by  the  high  impedance  presented  by 
the  reverse  biased  diode  Dl,  A  certain  amount 
of  rf  energy  will  leak  by  this  high  impedance, 
but  the  high  impedance  presented  by  diode 
D2  must  still  be  surmounted,  A  much  easier 
path  for  the  rf  exists  through  the  low  imped- 
ance path  to  ground  provided  by  diode  D3 
and  the  series  bypass  capacitor.  With  this  type 
of  switching  up  to  80  db  isolation  can  be 
obtained  with  a  minimum  of  effort 

One  of  the  most  important  considerations 
in  diode  switches  is  the  amount  of  rf  power 
they  can  safely  handle.  Actually,  there  are  two 
separate  and  distinct  ratings  that  are  of  in- 
terest; peak  power  and  average  power.  The 
peak  inverse  voltage  (PIV)  rating  of  the  di- 
ode determines  the  maximum  peak  power 
that  the  diode  can  control.  The  average 
power  which  the  diode  can  safely  switch  is 
dictated  by  its  power  dissipation  and  series 
resistance.  Since  the  series  and  shunt  diode 
circuits  operate  in  somewhat  opposite  ways, 
it  would  not  be  unusual  to  expect  that  their 
power  ratings  might  be  different.  This  is  in- 
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Photo  bv   VE2AUB 

This  simple  silicon  diode  controlled  T-R  switch 
provides  more  than  80  db  isolation  and  less  than 
2  db  insertion  loss  from  33  to  30  mc.  This  unit 
uses  three  inexpensive  silicon  diodes  and  may  be 
easily  duplicated  in  the   home  workshop, 

deed  the  case  and  it  is  interesting  to  note  that 
although  the  shunt  circuit  has  twice  the  peak 
power  rating  of  the  series  circuit,  its  average 
power  rating  is  only  one-quarter  as  much  as 
that  of  the  series  arrangement.  For  50  ohm 
coaxial  transmission  lines  operating  with  an 
SWR  of  1:1,  the  respective  power  ratings 
may  be  calculated  from  the  following  equa- 
tions: 

Series 

Peak  power  =  (PIV)2/1600 
Average  power  =  25  Fd 

Shunt 

Peak  power  =   (PIV)7400 

Average  power  —  6.25  Pd 

Where:   PIV    =    Peak    inverse    rating    of    the 

diode  (volts) 
Pd      =    Power    dissipation    rating    of 

the  diode  (watts) 


C\V  transmitter  operating  at  70%  efficiency 
(700  watts  into  the  transmission  line),  a  series 
diode  would  require  a  PIV  of  1058  volts;  un- 
der the  same  conditions  a  shunt  switching 
diode  would  require  a  PIV  of  529  volts.  For 
insurance  against  blowing  the  diodes  under 
peak  power  loads  or  SWR  changes,  a  safety 
factor  of  50%  should  be  added  to  these  fig- 
ures. In  the  diode  switch  in  Fig.  3,  both  the 
shunt  and  series  diodes  are  used,  so  both  of 
the  above  power  formulas  must  be  considered 
in  using  a  switch  of  this  type. 

Coaxial  switches 

When  it  is  necessary  to  switch  several  cir- 
cuits simultaneously  or  to  increase  the  number 
of  throws  over  the  simple  SPDT  coaxial 
changeover  relay,  the  most  straightforward 
approach  is  to  use  a  rotary  coaxial  switch. 
With  these  units,  switching  may  be  accom- 
plished in  a  fraction  of  a  second,  thereby 
eliminating  the  need  for  screwing  and  un- 
screwing coaxial  fittings  and  the  possibility 
of   an  incorrect  connection. 

These  switches  are  available  in  both  manual 
and  solenoid  operated  versions  suitable  for 
frequencies  up  to  1000  mc.  Usually  the  leaf- 
type  wafer  switch  is  used  as  the  switching 
mechanism,  but  more  expensive  types  em- 
ploy a  moving  coaxial  section  similar  to  that 
illustrated  in  Fig.  4. 

Selection  of  rotary  coaxial  switches  is  much 
the  same  as  that  for  coaxial  relays,  with  SWR, 
isolation,  and  power  capacity  being  the  main 
points  of  interest.  For  comparison  purposes, 
the  operating  characteristics  of  various  rotary 


From  these  formulas  it  can  be  readily  found 
that  to  control  the  peak  power  of  a  1000  watt 


The  Dow-Key  DK1  is  on  untuned  electronic  trans- 
mit-receive  switch  for  coaxial  lines  which  may  be 
used  from  80  through  10  meters. 


Fig.  4.  Cross  section  of  a  coaxial  switch  which 
has  a  low  standing  wave  ratio  up  to  several  thou- 
sand megacycles.  Note  that  both  the  inner  and 
outer  conductors  are  switched  together. 
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fable  2.  Coaxial  Switches 


Manu- 
facturer 


B&  W 


B&W 


B&W 


B&W 
B  &  W 


B&W 
B&W 
B&W 
B&W 
B&W 
Dow- Key 
Dow-  Key 
Dow-  Key 
Dow-  Key 

Dow- Key 
Dow-Key 

pic 

PIC 
PIC 


Sentry 


Waters 


Waters 


Waters 


Waters 


Waters 


Waters 


Waters 


Switch 


SP5T 
SP2T 

Single 

Transfer 

SP5T 

Single 
Transfer 

spsr 

SP5T 
SP5T 
2P2T 
SP2T 

SPOT 

SP3T 

SP6T 

Single 
Transfer 

SP6T 

SP3T 

SP5T 

SPOT 

Single 
Transfer 

SP3T 

SP6T 

Single 
Transfer 

SPOT 


Model 
Number 


550A 


550A2 


551 A 


560 


561 


570 


580 


590 


591 


592 


DK78-2 


DK78-3 


DK78-6 


DK78-T 


DK71 
DK-72 

PS750 
PS751 
PS752 


335 


336 


Dual 

351 

Transfer 

SP6T 

375 

Protax 

SP5T 

376 

Protax 

SP5T 


341 


378 


Impedance 
(ohms) 


52  or  75 


52  or  75 


52  or  75 


52  or  75 


52  or  75 


5?  or  75 


52  or  75 


52  or  75 


52  or  75 


52  or  75 


50 


50 


50 


50 


50 


50 


50  or  72 


50  or  72 


50  or  72 


52  or  75 


50 


50 


50 


50 


50 


50 


50 


SWR 


Maximum 
Frequency 


1.10  at  500  mc 


110  at  500  mc 


L10  at  500  mc 


U0  at  500  mc 


1.10  al  100  mc 


1,10  at  100  mc 


1.2    at  100  mc 


1.2   at  100  mc 


1.2    at  100  mc 


1.20  at  150  mc 


1.20  at  150  mc 


1.20  at  150  mc 


1.20  at  150  mc 


1.2   at  150  mc 


i_Z   at  150  mc 


12   at  150  mc 


50  mc 


50  mc 


50  mc 


50  mc 


50  mc 


50  mc 
50  mc 
50  mc 
50  mc 

50  mc 
500  mc 
500  mc 
500  mc 
500  mc 


500  mc 


100  mc 


100  mc 


100  mc 


50  mc 


150  mc 


150  mc 


150  mc 


150  mc 


150  mc 


150  mc 


150  mc 


Power 
(watts) 


1000  at    50  mc 


1000  at    50  mc 


1000  at    50  mc 


1000  at    50  mc 


1000  at    50  mc 


1000  at    50  mc 


250  at    50  mc 


1000  at    50  mc 


1000  at    50  mc 


1000  at    50  mc 


1000  at  500  mc 


1000  at  5C0  mc 


1000  at  500  mc 


10G0  at  500  mc 


500  mc  1000  al  500  mc 


1000  at  500  mc 


1000 


1000 


1000 


250  at    50  mc 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


Isolation 


45  db  at    30  mc 


45  db  at   30  mc 


45  db  at    30  mc 


45  db  at   30  mc 


45  db  at   30  mc 


45  db  at  30  mc 
45  db  at  30  mc 
45  db  at  30  mc 
45  db  at  30  mc 
45  db  at  30  mc 
60  db  at  400  mc 
60  db  at  400  mc 
60  db  at  400  mc 
50  db  at  400  mc 


M  db  ai  loo  mc 


40  db  at  100  mc 


45  db  at   30  mc 


45  rfb  at    30  mc 


45  db  at   30  mc 


Connectors 


UHF 


UHF 


UHF 


BNC 


BNC 


N 
Phono 

UHF 

UHF 

UHF 
UHF,  BNCP  Ct  N 
UHF.  BNC,  Ct  N 
UHF,  BNC,  C,  N 
UHF,  BNC,  C,  N 

UHF,  BNC,  C,  N 
UHF,  BNC,  C,  M 

UHF 

UHF 

UHF 


UHF 
UHF 
UHF 


UHF 
UHF 


UHF 


UHF 


UHF 


coaxial  switches  are  listed  in  Table  2,  The 
majority  of  coaxial  switches  currently  avail- 
able fall  into  one  of  the  six  basic  switching 
configurations  illustrated  in  Fig.  5. 

Selector   switches   were   designed   primarily 


For  switching  the  output  (or  input)  of  a 
coaxial  transmission  line  between  various  an- 
tennas, or  dummy  loads.  However,  they  may 
be  used  in  any  installation  where  similar  type 
switching     is     desired.     The     single     transfer 
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SIX   POSITION   SELECTOR  SWITCH 
WATERS    335 
DQ*-KEY    0*78-6 


FIVE  POSITION  SELECTOR  SWITCH 
Saw  5504,  560, 
570,580 
PIC  P5750 


THREE  POSITION  SELECTOR  SWITCH 
DOW-KEY    DKTft-3 


TWO  POSITION  SELECTOR  SWITCH 

SAW   550A-2 

OQW-KEY  0K78-Z 

WATERS   341 

PTC   P5T5J 


SINGLE  TRANSFER  SWITCH 

Baw  55iA,56t 

DOW- KEY  Dlt7i-T 

WATERS   33€ 

PIC  PS752 


DUAL    TRANSFER   SWITCH 
WATERS  351 


Fig*  5.  Switch  contact  arrangements  of  commercial 
coaxial  switches, 


DUAL 

TRANSFER 
SWITCH 


ANTENNAS 


VHF 

TRANSMITTER 


WJLTPLE 

SELECTOR 

SWITCH 


SINGLE 

TRANSFER 

SWITCH 


TWO   POSITION  SELECTOR  SWITCH 


HF 

EXCITER 


POWER 
AMPLIFIER 


VHF 
CONVERTER 


SINGLE 

TRANSFER 

SWITCH 


RECEIVER 


TRANSFER 
SWITCH 


DUMMY 

LOAD 


TWO  P0$mON  SELECTOR  SWITCH 


METER 


Fig.  6.  A  typical  coaxial  switching  arrangement, 
with  all  the  coaxial  switching  requirements  of  a 
ham  station  being  accomplished  with  coaxial 
switches.  This  arrangement  is  much  handier  than 
screwing  and  unscrewing  fittings  every  time  you 
want  to  change  a  cable* 


Photo   by   WA6IAK. 

Several  Barker  and  Williamson  coaxial  switches. 
Clockwise  from  the  upper  left;  Model  560  with 
BNC  connectors.  Model  550  A2  with  UHF  con- 
nectors,  Model   551 A  coaxial   transfer  switch  and 

Model   550A  with  UHF  connectors. 

switch  is  intended  for  switching  various  de- 
vices in  or  out  of  series  connection  with  low 
impedance  coaxial  lines.  Some  of  the  uses  are 
switching  antenna  current  meters,  antenna 
tuning  devices,  baluns,  etc.,  in  or  out  of  the 
antenna  feed  line  system.  They  may  also  be 
used  to  switch  coaxial  coupled  power  ampli- 
fiers in  or  out  of  the  antenna  circuit  at  will 
thereby  permitting  the  exciter  to  be  con- 
nected directly  to  the  antenna  during  local 
communications.  The  dual  transfer  switch  is 
useful  in  switching  converters,  filters,  etc,  in 


Photo  courtesy  Polyphase  Instrument  Co. 

The  PIC  Polyswitch  is  o  compact  rf  switch  of 
modern  design  which  may  be  used  with  a  full  2 
kilowatts  PEP  up  to  100  mc.  These  switches  are 
available  in  three  basic  models  which  will  satisfy 
nearly  any  requirement. 
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Photo  courtesy  Sentry  Monufaoturing  Co- 

The  Sentry  SP3T  coaxial  switch  may  be  used  to 
switch  up  to  three  coaxial  transmission  lines.  It 
is  furnished  with  standard  series  UHF  connectors 
and  will  handle  up  to  250  watts  of  rf  power. 


Photo   by  WA6IAK. 

Several  Waters  coaxial  switches.  Clockwise  from 
the  upper  left;  Model  336,  Model  341  and  Model 
351.  All  these  switches  are  equipped  with  series 
UHF  connectors. 

and  out  of  the  transmission  system.  Some  typi- 
cal applications  for  these  switches  are  de- 
picted in  Fig,  6, 

In  addition  to  their  normal  line  of  single 
section  coaxial  switches,  Barker  and  William- 
son offers  multiple  gang  types  where  up  to 
six  single  gang  switches  may  be  connected  in 
tandem.  This  arrangement  is  especially  useful 
where  several  circuits  must  be  switched  simul- 
taneously. 

The  operating  characteristics  of  the  Dow- 
Key  coaxial  switches  are  charted  in  Fig.  7. 
These  switches  do  not  use  the  simple  wafer 
switch  as  the  switching  mechanism  and  offer 
excellent  rf  characteristics  up  to  500  mc*  In 


Photo   by  WA6IAK, 

The  Waters  Model  351  coaxial  transfer  switch, 


Photo  courtesy  Wafers  Manufacturing    Inc. 

Waters'  Pretax™  coaxial  antenna  switches  are  de- 
signed to  ground  all  the  station  antennas  when 
the  rig  is  not  in  use.  The  Model  375  on  the  left 
is  made  for  panel  mounting  and  has  six  connectors 
mounted  in  the  rear.  The  Model  376  on  the  right 
has  five  side  mounted  connectors  and  is  mode  for 
wall  mounting. 


100 


73  MAGAZINE 


50 


I  4^ 


1  4Q- 


IOO 


s 


i 

_ 


i^i 


2D 


■ 


HO 
105 


w*     +    ** 


4 J i  J  i 


•I  I 


3 


Fig,  7.  Typical  operating  characteristics  of  the 
Dow-Key  coaxial  switches.  Note  that  these  switches 
provide  low  standing  wave  ratios  and  high  isola- 
tion even  at  500  mc, 

addition  to  their  manually  operated  switches, 
Dow-Key  offers  electrically  operated  unite  that 
may  be  used  for  remote  switching  of  antennas, 
transmission  lines  or  other  equipment.  These 
switches  (series  DK71  and  DK72)  exhibit 
essentially  the  same  operating  characteristics 
as  the  DK78  series  (Fig.  7)*  These  units  are 
in  waterproof  housings  with  mounting  straps 
suitable  for  direct  installation  to  outdoor  an- 
tenna masts.  With  this  type  of  installation,  up 
to  six  antennas  rnav  be  fed  with  one  coaxial 

w 

line. 

The  Polyphase  Instrument  Company  (PIC) 
offers  several  compact  coaxial  switches  that 
will  handle  up  to  1000  watts  at  moderate  if 
frequencies.  The  main  advantage  of  these 
switches  is  their  small  size- 
Waters  coaxial  switches  are  mounted  in 
sealed  metal  cases  and  are  furnished  with  an 
appropriate  self-marking  escutcheon  plate  and 
molded  phenolic  knob*  These  switches  are 
furnished  with  (JHF  connectors  mounted  on 
the  rear  side  of  the  switch;  this  connector  ar- 
rangement minimizes  behind-the-panel  instal- 
lation space  and  eliminates  the  necessity  for 
auxiliary  coaxial  elbow  fittings.  Waters 
switches  are  rated  at  1000  watts  and  exhibit 
an  SWR  of  less  than  1.2:1  up  to  150  mc. 

A  recent  addition  to  the  Waters  line  of  co- 
axial switches  is  the  "Pro tax."  Basically,  this 
model  is  two  switches  in  one;  a  regular  an- 
tenna selector  switch  with  a  rating  of  1000 
watts  and  an  auxiliary  contact  for  grounding 
all  antennas  (leaving  the  receiver  input  open) 
when  the  transmitter  is  not  in  use.  This  ar- 
rangement is  designed  to  minimize  the  dan- 
ger of  in  jury  or  fire  during  electrical  storms. 
Protax  switches  are  available  in  either  five  or 
six  position  configurations  with  UHF  type 
connectors, 


Photo  courtesy  Waters  Manufacturing  Co. 

A  neat  coaxial  switch  installation.  These  switches 
are  arranged  for  switching  the  receivers,  trans- 
mitters and  antennas  fn  a  typical  amateur  station. 

Standing  wave  meters 

One  of  the  most  convenient  methods  of 
monitoring  coaxial  transmission  line  operation 
is  the  standing  wave  meter.  There  are  many 
devices  available  for  this  purpose  as  indicated 
in  Table  3,  but  most  of  the  currently  avail- 
able units  use  the  familiar  "monimatch"  de- 
sign introduced  in  the  1950*s.  Standing  wave 
meters  built  using  this  principle  may  be  left 
in  the  transmission  line  at  all  times  without 
affecting  line  performance. 

It  is  essential  to  the  understanding  of  the 
directional  coupler  or  reflectorneter  type  of 
standing  wave  meter  to  realize  that  the  cur- 
rent and  voltage  of  the  rf  power  propagating 
along  a  transmission  line  toward  the  load  are 
in  phase.  On  the  other  hand,  it  must  be  fur- 
ther understood  that  the  reflected  components 
of  voltage  and  current  are  exactly  180  degrees 
out  of  phase,  This  may  be  a  little  difficult  to 
envision,  but  none  the  less  it  is  true,  and  al- 


Photo  by  WA6IAK, 

A  surplus  coaxial  switch  that  is  actuated  by  a 
toggle  lever.  This  switch  has  excellent  operating 
characteristics  and  may  be  used  up  to  several 
thousand  megacycles. 
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though  it  is  beyond  the  scope  of  this  hand- 
book to  explain  wave  mechanics,  complete 
details  have  been  included  in  many  articles 
and  in  most  antenna  and  transmission  line 
handbooks. 

When  the  load  is  perfectly  matched  to  a 
transmission  line,  all  the  power  which  is  trans- 
mitted toward  the  load  (incident)  is  dissi- 
pated by  the  load.  If  the  load  does  not  match 
the  transmission  line  however,  a  portion  of 
the  incident  or  forward  power  is  reflected;  the 
reflected  components  of  voltage  and  current 
combine  with  the  forward  components  to  pro- 
duce standing  waves.  The  standing  waves  are 
so  called  because  they  have  a  fixed  position 
for  any  given  load  impedance.  When  the  re- 
flected and  incident  components  combine,  a 
voltage  (or  current)  maximum  occurs  where 
the  two  components  are  in  phase,  and  where 
they  are  out  of  phase,  a  minimum  occurs. 

The  directional  coupler  takes  advantage  of 
the  fact  that  the  forward  components  are  in 
phase  while  the  reflected  components  are  180 
degrees  out  of  phase.  The  pickup  unit  which 
most  manufacturers   are   currently  using   was 


1 

Photo  courtesy   Quement  Electronics. 

Quement  Electronics'  combination  swr  bridge  and 
field  strength  meter  is  a  compact  and  versatile 
instrument.  In  addition  to  swr  measurements  in 
52  ohm  lines,  it  serves  as  a  field  strength  meter 
with  the  antenna   provided. 
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Fig.  8.  Schematic  of  a  pickup  unit  for  the  direc 

tional  coupler  type  of  swr  meter. 


original!)  developed  by  the  Naval  Research 
Laboratories1  and  popularized  by  W1ICP.- 
This  device  uses  a  pickup  wire  which  is  paral- 
lel to  the  inner  conductor  of  the  coaxial  line 
as  shown  in  Fig-  8.  Different  manufacturers 
use  various  constructional  techniques>  but  the 
principle  of  operation  remains  the  same.  Since 
the  pickup  wire  is  parallel  to  the  inner  con- 
ductor of  the  transmission  line,  a  small  voltage 
is  induced  in  it  by  inductive  coupling.  At  the 
same  time,  the  voltage  on  the  transmission  line 
is  sampled  by  capacitive  coupling  of  the 
[iic  knp  wire;  due  to  this  voltage,  a  current 
flows  through  the  terminating  resist  or  and 
there  is  a  voltage  developed  across  it.  When 
I  lie  layout  of  the  pickup  unit  is  such  that  the 
forward  components  of  voltage  and  current 
Ltise  these  two  voltages  to  be  in  phase,  the 
resultant  output  is  indicated  on  the  meter. 
The  reflected  components  would  have  no  effect 
on  this  pickup  line  because  the  two  voltages 
would  be  out  of  phase  and  cancel  each  other 
out.  To  detect  the  reflected  components;  an- 
other pickup  line  has  to  be  constructed  with 
the  terminating  resistor  at  the  opposite  end; 
the  forward  components  would  have  no  effect 
on  this  line  of  course  because  the  two  voltages 
would  again  be  out  of  phase  and  cancel  out. 
Although  the  effect  of  both  the  inductive  and 
cupacitive  portions  of  the  pickup  line  vary 
with  frequency,  their  ratio  remains  the  same. 
This  just  means  that  this  type  of  a  unit  is 
more  sensitive  on  the  higher  frequencies* 

Usually  when  designing  or  building  a 
standing  wave  meter,  the  pickup  unit  should 
be  made  much  shorter  than  a  quarter  wave- 
length long.  The  only  other  precaution  lies  in 
the  selection  of  the  terminating  resistors.  First 
of  all,  if  they  are  too  large,  they  will  introduce 
a  phase  error  in  the  voltage  pickup  and  cause 
poor  nulls.  On  the  other  hand,  if  it  is  too  small3 
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Table  3.  Standing  Wave  Ratio  Meters 


Manufacturer 

Model 
Number 

Impedance 
(ohms) 

Connector 
Type 

SWR 
Range 

Maximum 

Power 

(watts) 

Frequency 

Range 

(mc) 

Ameco 

BIU 

52 

UHF 

20:1 

1 000 

L8-     225 

Bird 

Thru  line 

50 

Nr  C,  UHF 

co:i 

5000* 

2.0-  2300 

Cesco 

CM  52 

52 

UHF 

100:1 

1000 

3,0-     200 

Cesco 

CM52-2 

52 

UHF             | 

100:1 

1000        1 

|          3.0-     200 

Heathkit 

HM-15 

50  or  75 

UHF 

3:1 

iooo      ! 

1.8-       56 

M,  C. Jones 

250 

50  or  72      1 

N,  C,  UHF 

20:1 

500        I 

[          3.0-     225 

M,  C, Jones 

260 

50 

N,  UHF 

20:1 

iooo     ; 

0.5  -     225 

M*  C.  Jones 

300 

50 

N.C.HN 

20:1 

120 

25  -  2000 

M.  Qi  Jones 

500 

50 

Nf  C,  HN 

8:1 

1200 

20  -  2000 

M.  C.  Jones 

590 

50 

NtC 

8:1 

120 

1000-3000 

M.  G,  Jones 

700 

50 

Nf  C,  UHF 

100:1 

1200 

20- 1000 

M.  C,  Jones 

720 

50 

Ht  C 

15:1 

]20 

1000 -3000 

E,  F.  Johnson 

250-37 
25038 

52 

UHF 

10:1 

1000 

3.5-     150 

Knight- Kit 

P-2 

52  or  72 

UHF 

20:1 

1000 

1,8-    432 

Lafayette 

TM-28 

52  or  72 

UHF 

20:1 

1000 

2.0-       50 

Lincoln 

L2501 

52 

UHF 

20:1 

1000 

2.0-    200 

Quement 

— 

52 

UHF 

3:1 

1000 

2.0-       50 

Sierra 

164B         | 

50 

N,  C,  UHF 

o>:l 

5000* 

2,0  -  1000 

:•■: 


Depends  on  plug-in  element. 


there  won't  be  enough  voltage  developed 
across  it.  However,  proper  choice  of  circuit 
dimensions  and  component  values  will  permit 
operation  over  all  of  the  ham  bands  up  to  50 
mc;  some  specialized  units  are  useable  up  to 
1000  mc. 

Of  course,  the  accuracy  of  this  instrument 
depends  quite  strongly  on  the  fact  that  the 
voltage  induced  by  the  transmission  line  cur- 
rent just  precisely  cancels  out  the  voltage 
sample.  What  this  means  is  that  the  pickup 
line  has  to  be  adjusted  to  obtain  a  good  null 
when  the  line  is  properly  terminated  and  there 
are  no  reflected  components.  Another,  and 
perhaps  easier  way  of  nulling  out  the  pickup 
unit  is  to  adjust  the  value  of  the  terminating 
resistor6;  by  adjusting  this  resistor,  you  can 
set  the  voltage  drop  across  it  so  that  it  exactly 
equals  the  voltage  sampled. 

Usually  two  identical  pickup  units  are  used, 
one  for  forward  power,  the  other  for  reverse 
power.   However,  in  some  designs,  only  one 


pickup  is  used;  it  is  connected  in  such  a  way 
that  it  does  the  work  of  two.  This  may  sound 
like  you  are  getting  something  for  nothing, 
but  although  the  pickup  is  physically  only  one 
piece,  electrically  it  looks  like  two  separate 
units, 

Possibly  the  biggest  source  of  error  in  the 
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Photo  courtesy  Heathkit, 

The  Heathkit  reflected  power  meter  provides  a 
reliable  method  of  determining  the  swr  on  any  50 
or  70  ohm  transmission  fine  up  to  6  meters.  It 
may  be  installed  permanently  in  the  line  and  per- 
mits continuous  monitoring  of  line  operation. 
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Photo  courtesy  Waters  Manufacturing  Inc. 
The  Waters  reflectometer  shows  both  forward  and 
reflected  power  in  52  ohm  transmission  lines.  In 
addition,  this  instrument  has  multiple  scales  that 
provide  increased  sensitivity  for  accurate  readings 
of  low  reverse  power  values. 

standing  wave  meter  lies  in  iionlinearity  of 
the  semiconductor  diodes.  For  this  reason  von 
might  find  that  you  don't  get  the  same  SWR 
readings  at  high  power  levels  as  you  do  at 
low  levels.  However,  the  diHrrences  are  usu- 
ally quite  insignificant^  if  even  noticeable  at 
alL 

Although  all  of  the  reflectometer  standing 
wave  meters  ol  this  type  are  identical  elec- 
trically, there  are  any  number  of  construc- 
tional variations,  The  early  units  consisted 
simply  of  a  small  loop  of  wire  placed  inside  a 
waveguide  or  between  the  inner  and  outer 
conductors  of  the  coaxial  hue.  This  type  of 
construction  is  a  little  difficult  to  duplicate 
however,  and  later  designs  were  laid  out  with 
the  ham  in  mind.  Perhaps  the  most  popular  of 
these  is  the  trough  type  line  with  two  pickup 
wires  laid  out  on  each  side.  Later  variations 
of  this  theme  use  a  piece  of  enameled  copper 


wire  threaded  under  the  outer  braid  of  a  piece 
of  RG-8A/U  coaxial  cable.  This  latter  tech- 
nique is  quite  easy  to  duplicate  and  has  proven 
to  be  quite  successful  on  the  VHF  bands  be- 
cause it  preserves  the  characteristic  imped- 
ance of  the  system. 

Another  method  of  construction  which  has 
been  used  by  some  manufacturers  and  writ- 
ten up  in  several  amateur  journals  uses  an 
entirely  different  technique.  In  this  approach, 
a  toroidal  current  transformer  is  very  closely 
coupled  to  the  transmission  line.  In  addition, 
a  small  amount  of  voltage  is  picked  off  the 
line  with  small  variable  capacitors.  This  type 
of  construction  has  the  advantage  that  the 
current  transformer  may  be  electrostatically 
shielded  so  that  it  is  only  inductively  coupled 
to  the  line.  Furthermore,  the  capacitors  can  be 
laid  out  so  that  the  voltage  pickup  may  be 
controlled  and  not  effected  by  stray  capacity. 
In  this  way  an  instrument  can  be  constructed 
which  is  quite  accurate  over  a  broad  fre- 
quency range,  and  more  important,  provid 
consistent  and   reliable  measurements. 

The  primar>  consideration  in  selecting 
standing  wave  meters  is  the  characteristic  im- 
pedance of  the  unit  and  its  variations  with 
frequency.  The  more  expensive  units  exhibit 
a  constant  impedance  at  frequencies  In  excess 
of  1000  mc,  but  many  of  the  inexpensive  units 
exhibit  non-constant  impedance  and  may  be 
used  in  either  50  or  75  ohm  lines  up  to  30 
megacycles  with  almost  no  detectable  differ- 
ence. In  the  Heath  kit  HM-15,  different  values 
of  load  resistors  are  provided  to  compensate 
for  differences  in  50  and  75  ohm  transmission 
systems, 

In  addition  to  standing  wave  measure- 
ments, many  of  the  instruments  of  this  type 
may  be  used  to  accurately  measure  rf  power. 
In  the  inexpensive  devices,  only  relative 
power  may  be  determined. 


The  Harris  Company's  standing  wave  ratio  meter. 
This  unit  is  unique  because  it  uses  a  printed  cir- 
cuit pickup  assembly. 


Photo  courtesy  Allied   Radio  Carp. 

The  Knight-Kit  swr/power  meter  is  a  flexible  two- 
unit  instrument  that  may  be  used  on  alt  the  ham 
bands  up  to  432  mc.  It  is  suitable  for  use  with 
either  50  or  70  ohm  lines  and  its  negligible  in- 
sertion lass  allows  it  to  be  left  in  the  line  as  a 
constant  monitor. 


104 


73   MAGAZINE 


Coaxial  attenuators 

The  coaxial  attenuator  or  pad  is  a  device 
that  is  unfamiliar  to  many  amateurs,  but 
which  is  very  useful  in  many  applications. 
Basically,  the  attenuator  consists  of  a  resist- 
ance network  which  reduces  the  rf  power  be- 
tween the  input  and  output  while  maintain- 
ing the  characteristic  impedance  of  the  trans- 
mission line.  They  are  categorized  by  the 
amount  of  power  loss  through  them  in  deci- 
bels; a  3  db  attenuator  for  example  will  re- 
duce the  power  by  approximately  one-half. 

Accurate  rf  attenuators  may  be  used  in 
s-meter  calibration,  checking  sideband  sup- 
pression, and  measuring  crosstalk,  receiver 
image  and  //  signal  rejection,  relative  antenna 
gain  and  receiver  noise  figure.  A  20  db  atten- 
uator installed  at  the  antenna  terminals  of  a 
receiver  is  particularly  helpful  in  reducing 
cross-modulation  and  overload  when  working 
local  stations.  Attenuators  are  also  used  be- 
tween SSB  exciters  and  linear  amplifiers  when 
the  exciter  output  exceeds  the  recommended 
driving  power  of  the  amplifier. 

The  two  basic  constant  impedance  attenuat- 
ing circuits  are  the  "tee"  and  **pf  illustrated 
in  Fig,  9.  The  names  for  these  circuits  were 
derived  from  the  similarity  of  the  circuits  to 
the  letter  T  and  the  Greek  letter  "V  respec- 
tively. 

Most  commercial  attenuators  are  construct- 
ed using  disc  resistors  as  shown  in  Fig-  9,  This 
type  of  resistance  element  presents  a  sheet  of 
resistance  to  the  circuit  and  has  been  used 
successfully  at  frequencies  in  excess  of  1000 
inc.  However,  these  disc  resistors  are  quite 
expensive  and  for  amateur  applications,  com- 
position resistors  may  be  used  with  no  notice- 
able effect  up  to  about  250  mc.  Above  250 
me  it  is  difficult  to  predict  the  rf  resistance 
of  composition  resistors  however,  and  the 
inure  sophisticated  disc  resistors  should  be 
used. 

Simple  50  ohm  tee  attenuators  may  be  con- 
structed using  composition  resistors  as  shown 
in  Fig-  9*  The  required  resistance  values  for 
various  amounts  of  attenuation  are  listed  in 
Table  4.  These  values  are  based  on  the  use  of 
standard  5%  tolerance  resistors  and  are  not 
100%  accurate  in  terms  of  attenuation,  but  are 
within  ±2%  of  the  proper  value.  For  other 
than  50  ohm  systems,  the  required  tee  atten- 
uator resistance  values  mav  be  calculated 
from  the  following  equations: 

2ZoVrNr 


Table  6,  50  ohm  T-Pad  Attenuator  Resistance 

Rl        Rl 


K  = 


Hi  = 


db 


0.1 

0.2 

0.3 

0,4 

0.5 

0.6 

0.7 

0.8 

0.9 

1,0 

LI 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

2.0 

2.2 

2.5 

3.0 


Rl 


0.30 

0.56 
0.82 
1.1 
1.5 

1.8 
2.0 

2,7 
3.0 
3,3 
3.3 
3.6 
3.9 
4.3 
4.7 
4,7 
5.1 
5,6 
6,2 
6.8 
8:2 
10.0 


R2 


4300 
2200 
1500 
1100 
910 
750 
620 
560 
470 
430 
390 
360 
330 
300 
300 
270 
240 
240 
220 
200 
180 
150 
120 


db 


Rl 


6 


8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
25 
30 
35 
40 
45 
50 


11 

15 

16 

20 

22 

24 

27 

27 

30 

33 

33 

36 

36 

39 

39 

39 

39 

43 

47 

47 

51 

51 

51 


R2 


100 
91 
68 
56 
47 
39 
36 
30 
27 
24 
20 
18 
16 
15 
13 
11 
10 


5.6 


3.3 


1.8 


1.0 


56 


0,33 


X  -  1 


-  H 


Photo  courtesy  Waters  Manufacturing  Cc. 

This  Wafers  wide  range  coaxial  attenuator  pro- 
vides up  to  61  dB  attenuation  in  1  dB  steps.  It  is 
accurate  within  one  dB  from  dc  to  225  mc. 
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Fig.   9,   Circuits  and  typical    layout  of  attenuators 
for   use    in   amateur  equipment. 


Example  What  resistance  values  are  required 
for  a  tee  attenuator  with  a  characteristic  im- 
pedance of  75  ohms  and  attenuation  of  20 
db?  From  a  db-power  ratio  table  or  from  tli 
expression  N  =  antilog  (db/10),  it  is  deter- 
mined that  20  db  corresponds  to  a  power 
ratio  of  100,  Therefore: 


Rr2         — 


2Z„\/N        2(75)Vl<K> 


N  -  1 


UHl  -  1 


=  ln.2  ohms 


R.-z.(£±i)-fc,-7s( 


UK)  +  1 

100  -  1 


-  15.2 


=  61.3  ohms 


One  commercial  attenuator  that  is  designed 
specifically  for  amateur  use  is  the  Waters 
Model  371  Wide  Range  Attenuator,  This  unit 
is  usable  from  dc  to  225  mc  and  provides  up  to 
61  db  attenuation  in  one  db  steps. 

Baluns 

One  of  the  advantages  of  the  coaxial  trans- 
mission line  system  is  that  the  rf  power  is 
confined  within  the  outer  conductor  of  the 
cable.  This  insures  that  the  transmission  line 
doesn't  act  like  an  antenna,  but  transmits  the 
power  to  the  antenna  where  it  is  properly 
radiated;  this  increases  the  efficiency  of  the 
antenna/transmission  line  system  and  greatly 
reduces  TYI  and  other  sources  of  interference. 
Unfortunately  however,  most  antennas  are 
balanced    devices    and    for    proper    operation, 


they  should  be  fed  with  a  balanced  transmis- 
sion line*  In  most  amateur  stations,  coaxial 
feed  line    is    indiscriminatelv    connected    to    a 

m 

dipole  or  multi-element  array,  both  of  which 
are  balanced,  with  little  thought  to  the  bal- 
ance-unbalance mismatch  that  occurs.  The 
results  can  often  be  quite  confusing.  For  in- 
stance, it  is  almost  impossible  to  obtain  mean- 
ingful standing  wave  measurements  when 
there  is  a  balance-unbalance  mismatch  in  the 
system.  Furthermore,  almost  all  antennas,  and 
tri-band  beams  in  particular,  display  very 
confusing  and  esotoric  resonance  curves  when 
fed  with  this  type  of  a  system.  In  addition,  to 
obtain  the  desired  pattern  in  high-gain  an- 
tenna systems,  it  is  imperative  that  a  good 
balance  to  ground  be  preserved.  When  an  in- 
herently I) a  lanced  antenna  is  fed  with  a  coax- 
ial feedline,  the  electrical  feed  point  may  be 
shifted  away  from  the  designed  point,  chang- 
ing the  ohmie  value  of  the  load  and  introduc- 
ing reactance  into  the  system. 

On  the  other  hand,  when  a  balanced  load 
is  connected  to  an  unbalanced  transmission 
line,  the  resultant  balance 'unbalance  mis- 
match may  cause  standing  waves,  cause  rf 
currents  to  flow  on  the  outside  braid  of  the 
coaxial  line  resulting  in  unwanted  radiation, 
or  couple  the  load  reactance  back  to  the  trans- 
mitter or  receiver.  The  important  point  here 
is  that  this  can  happen  even  if  the  antenna  is 
resistive  and  matches  the  impedance  of  the 
coaxial  line. 

The  solution  to  this  problem  of  course  lies 
in  the  balanced  ^unbalance  converter  or 
hahm.  There  are  several  different  types  of 
baluns,  three  of  which  are  illustrated  in  Fig. 


■ 


Photo  cot'rtesy  Hewfett- Packard. 

Hewlett-Packard  fixed  coaxial  attenuators  are 
representative  of  the  types  of  commercial  attenu- 
ators presently  available.  These  units  are  available 
in  3,  6,  10  or  20  db  attenuation  and  are  usable 
from  dc  to  1  8,000  mc. 
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10.  The  coaxial  sleeve  balun  or  bazooka  is 
quite  popular  on  the  UHF  bands  and  oper- 
ates on  the  principle  that  a  shorted  quarter- 
wave  line  presents  a  high  impedance  at  the 
open  end.  A  relatively  high  impedance  exists 
between  the  inner  and  outer  conductors  of  the 
transmission  line  and  with  the  addition  of  the 
shorted  quarter- wave  sleeve,  a  high  imped- 
ance appears  between  the  outer  conductor  of 
the  transmission  line  and  the  outer  shell  of 
the  sleeve,  In  other  words,  the  quarter-wave 
detuning  sleeve  has  the  effect  of  freeing  the 
outer  conductor  of  the  coaxial  cable  from 
ground  and  if  the  balun  is  connected  to  a 
balanced  load,  the  two  output  leads  will  as- 
sume equal  impedance  to  ground. 

Although  the  coaxial  sleeve  balun  is  pri- 
marily a  1:1  impedance  converter,  the  quarter- 
wave  sleeve  and  coaxial  line  with  which  it  is 
used  can  be  designed  so  that  it  will  serve  as  an 
impedance  matching  transformer  or  Q  section. 
By  using  the  procedure  laid  out  by  K6HCP 
and  WA6GYD,13  this  type  of  balun  may  be 
used  for  matching  52  ohm  coaxial  lines  to 
2003  300  or  450  ohm  balanced  lines.  Although 
this  type  of  a  balance  to  unbalance  converter 
is  not  too  practical  on  the  high-frequency 
bands,  it  has  proven  very  useful  on  144,  220 
and  432  mc. 

The  quarter-wave  open  balun  is  nothing 
more  than  a  simple  method  of  making  a 
quarter-wave  coaxial  detuning  sleeve.  Al- 
though this  type  of  construction  is  simple  and 
expedient,  the  results  are  not  as  good  as  those 
provided  by  the  coaxial  sleeve.  This  is  be- 
cause the  open  type  construction  is  not  as 
efficient  in  detuning  as  the  sleeve  which  com- 
pletely encircles  the  coaxial  transmission  line. 

The  balun  which  has  been  most  popular 
with  amateurs  is  the  simple  half-wave  phase 
inverter  balun  shown  in  Fig.  10  and  11-  This 
type  of  balun  is  very  easy  to  build,  but  it  suf- 
fers from  two  very  serious  disadvantages.  First 
of  all,  it  is  useable  over  a  narrow  band  of 
frequencies;  whenever  the  length  of  the  phas- 
ing line  deviates  very  much  from  the  required 
half-wavelength,  it  no  longer  provides  the  nec- 
essary balance  to  unbalance  conversion.  This 
means  that  a  different  balun  has  to  be  built 
for  each  ham  band;  on  the  YHF  bands  the  line 
length  is  so  critical  it  is  nearly  impossible 
to  obtain  proper  operation. 

This  type  of  a  balun  takes  advantage  of  the 
180  degree  phase  inversion  which  takes  place 
along  a  half  wavelength  line.  When  a  nega- 
tive peak  of  the  sinusoidal  rf  current  appears 
at  A,  a  positive  peak  appears  at  B,  Since  both 
of  these  peaks  appear  on  the  center  conductor, 
they  exhibit  a  high  impedance  to  ground  and 


COAXIAL    SLEEVE 


OUARTER-WAVE    OPEN 


COAXIAL    LINE 


Fig,  10*  Various  types  of  balance  to  unbalance 
converters  or  baluns.  The  coaxial  sleeve  balun  is 
most  satisfactory  for  the  VHF  and  UHF  bands 
while  the  other  two  types  find  use  on  the  high- 
frequency  bands  up  to  30  me. 

present  a  balanced  output.  The  half -wave 
phase  inverter  balun  gives  an  impedance  ratio 
of  4:1  became  the  phase  inverter  provides  a 
voltage  step-up  of  2:1. 

Each  of  these  three  baluns  depends  upon  a 


x 

2 


I.  CUT  A  SECTION  OF  COAXIAL  CABLE 
J/2  WAVELENGTH  LONG  AT  THE  OPER- 
ATING  FREQUENCY    USE     THE  APPRO- 
PRIATE   LENGTH  TO   COMPENSATE  FO* 
THE   EFFECT   OF  THE  VELOCITY   FACTOR 
OF    THE  CABLE    BEING   USED- 

2  STRIP  BACK  THE  OUTER  **AGKET   AND 
CH  ELECTRIC  TO  EXPOSE  THE  CENTER 
CONDUCTOR.  FORM  THE  CABLE  SECTION 
INTO  A  *U*  AND    CONNECT  fT   TO  THE 
MAIN   FEEOUNE   AS  SHOWN  IN  THE 
DRAWING    SOLDER   ALL   THE   OUTER 
CONDUCTORS     TOGETHER     CONNECT  THE 
CENTER  CONDUCTORS  AS   SHOWN 

1  ATTACH  THE   COMPLETED    BALUN  TO 
THE   ANTENNA  OR  OTHER  BALANCED 
LOAD  AND    COMPLETELY  SEAL    WITH 
WEATHERPROOF    PLASTIC   TAPE. 


Fig.  11.  Construction  of  the  half-wove  phase  in- 
verter balun.  This  balun  is  relatively  narrow- 
banded,  but  it  is  easy  to  build  and  satisfactory  for 
many  applications. 
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41       BALUNS 


II      BALUNS 


Development  of  the  broadband  balun  coil  from  linear  transmission   fine  theory. 


frequency  dependent  length  of  transmission 
Hue.  This  is  suitable  for  single  band  operation, 
but  for  wide  bandwidths,  another  approach 
must  be  used,  By  applying  a  closely  coupled 
bifilar  air-wound  transformer,  a  balun  can  be 
made  that  will  work  effectively  from  3.5  to  30 
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BALANCED  TO  GROUND 
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1:1      BALUN 


Fig.  12.  Method  of  winding  and  connecting  ferrite 
cored  baluns  to  obtain  either  1:1  or  4:1  imped- 
ance ratio.  This  type  of  balun  may  be  used  over 
a  bandwidth  from  3  to  30  mc. 


inc.  The  air- wound  balun  is  somewhat  bulky 
and  limited  in  power  handling  ability*  but 
recent  advances  with  ferrites  have  resulted 
in  small,  compact  and  efficient  baluns  that  will 
work  over  extremely  wide  bandwidths*8 

To  explain  how  these  balun  transformers 
work,  we  have  to  resort  back  to  the  transmis- 
moii  line  for  a  moment.  If  two  transmission 
lines  of  equal  length  which  have  a  characteris- 
tic impedance  (Zi})  of  100  ohms  are  connected 
in  series  at  one  end  and  in  parallel  at  the 
other,  at  the  series  connected  end  the  lines 
are  balanced  to  ground  and  will  match  200 
ohms.  On  the  other  hand,  at  the  parallel  con- 
nected end  the  lines  will  be  matched  by  an 
impedance  equal  to  50  ohms.  This  shouldn't 
be  hard  to  understand  if  we  remember  for  a 
moment  that  two  resistors  in  series  add  while 
the  equivalent  resistance  of  two  equal  resistors 
in  parallel  is  one  half  of  the  resistance  value 
of  the  resistors.  If  the  length  of  the  series/ 
parallel  connected  transmission  lines  is  an  odd 
multiple  of  one-quarter  wavelength,  one  side 
of  the  parallel  connected  end  may  be  grounded 
and  the  balanced  end  (series  connected)  will 
be  effectively  decoupled  from  it.  Since  the 
input  impedance  of  this  balun  is  50  ohms  and 
the  output  is  200  ohms,  it  exhibits  an  imped- 
ance transformation  ratio  of  4 : 1 . 

To  obtain  an  impedance  transformation 
ratio  of  1:1  with  this  type  of  balun,  the  lines 
are  connected  in  parallel  at  both  ends.  As 
previously,    one    side   of   either   parallel    con- 
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Table  5*  Bailing 


Manufacturer 

Model 
Number 

Unbalanced 

Impedance 

(ohms) 

Frequency 

Range 

(mc) 

Power 
(watts) 

Impedance 
Ratio 

Connector 

Ami-Tron 

Kit 

50  or  75 

1.0  -  60 

1000 

1:1,4:1,9:1 

None 

B&W 

725 

75 

1,5-30 

2000 

4: 1 

UHF 

B&W 

3975 

75 

3.5-30 

250 

1:1  or  4:1 

UHF 

Fugle 

^^_ 

!        50  or  75 

3.0-30 

1000 

1:1  or;  4:1 

None 

Millen 

46672 

50  or  75 

3.5-30* 

— 

4:1 

UHF 

Tefrex 

1K81B 

52 

3.5-30 

500 

1:1** 

None 

Telrex 

2KB1B 

52 

3,5  -30 

1000 

1:1** 

None 

TeJrex 

4K81B 

52 

3.5-30 

2000 

1:1** 

None 

TeJrex 

2K816B 

52 

1.7-  14 

1000 

1:1** 

None 

TransJab 

601 

50  or  75 

2,0-30 

1000 

1:1 

N 

Translab 

601A 

50  or  75 

2.0-30 

1000 

4:1 

N 

W2AU 

50  or  75 

3.0  -  30 

1000 

1:1  or  4:1 

UHF 

Five  models  required  to  cover  this  range. 

Available  in  4:1  impedance  ratio  at  slightly  higher  cost 

netted  end  may  be  grounded,  and  the  other 
end  may  be  connected  to  a  balanced  load  and 
be  effectively  decoupled  from  the  grounded 
end* 

Although  this  discussion  has  assumed  the 
use  of  regular  transmission  lines,  the  two  lines 
can  be  wound  into  a  coil,  either  air-wound  or 
ferrite  cored.  The  inductances  formed  by 
these  windings  act  as  chokes  and  tend  to 
further  isolate  the  balanced  end  from  the 
grounded  end.  In  fact,  the  frequency  range  of 
this  type  of  balun  is  greatly  extended  because 


of  the  greater  isolation  obtained  through  choke 
action.  At  the  high  frequency  end  of  their 
range,  these  transformers  act  like  transmission 
lines,  and  at  the  low  frequency  end,  like  very 
closely  coupled  coils. 

The  majority  of  the  commercial  baluns  come 
completely  assembled  and  ieady  to  install,  but 
one  company,  Ami-Tron  Associates,  provides 
a  ferrite  core  and  a  length  of  number  14  win- 
so  you  can  wind  your  own.  To  make  a  1:1 
impedance  ratio  balun,  you  wind  ten  trifilar 
turns  on  the  core  and  connect  it  as  shown  in 
Fig.  12A;  for  a  4:1  impedance  balun,  wind  ten 


Photo   courtesy   Ami-Tron   Associates. 

The  Ami-Tron  Associates  toroidal  balun  is  fur- 
nished os  a  kit  which  may  be  easily  made  into  a 
wide  band  balun.  By  simply  changing  the  number 
of  turns  of  wire  and  their  connections,  this  kit 
will  make  either  a  l:l,o  4:1  oro  9:1  balun  that 
is  usable  from    160  meters  to  60  mc. 


Photo  by  M,  S.  Gassman,  Jr. 

A  VHF  balun  using  a  commercially  available  TV 
receiver  antenna  transformer.  This  balun  may  be 
used  in  the  frequency  range  from  20  to  150  mc 
with  up  to  20  watts;  over  20  watts  of  power  re- 
sults in  excessive  heating. 
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Fig.  13.  A  broad  band  coaxial  balun  using  a 
length  of  cooxial  cable.  This  balun  may  be  used 
over  all  the  ham  bands  below  30  mc  with  excel- 
lent   results. 

bifilur  turns  on  the  core  and  connect  it  as 
shown  in  Fig,  12B,  Both  of  these  baluns  may 
be  used  over  the  frequency  range  from  3,5 
to  54  mc  and  will  handle  a  full  kilowatt  of  r\\ 
Although  the  ferrite  core  balun  is  extremely 
compact,  it  is  somewhat  expensive,  and  a  very 
reasonable  way  of  obtaining  the  same  electrical 
characteristics  was  described  by  K2HLT  some 
time  ago.7  In  his  approach  approximately  30 
feet  of  RG-59/U  is  wound  into  a  coil  as  shown 
in  Fig.  13.  The  coil  is  center- tapped  and  the 
balanced  output  taken  from  the  inner  and 
outer  conductors  as  shown  in  the  drawing, 
The  inner  and  outer  conductors   are   shorted 
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Pholo  courtesy  Tel  rex   Laboratories* 

The  Telrex  bfoad-band  baluns  are  available  in 
several  models  that  will  handfe  up  to  4  kilowatts 
PEP.  These  baluns  may  be  mounted  at  the  an- 
tenna feedpoint  and  provide  a  convenfent  and 
efficient  method  of  feeding  balanced  antennas 
with  coaxial  transmission  line. 


together  on  the  lower  part  of  the  coaxial 
cable  coil  while  the  unbalanced  input  is  at  the 
top.  Actually  this  balun  represents  a  simple 
autotransformer,  tuned  to  resonance  at  ap- 
proximately 14  mc  by  the  distributed  capacity 
of  the  coaxial  cable  on  the  top  half  of  the 
coil  Because  the  Q  of  the  cable  is  in  the  vicin- 
ity of  200,  there  are  very  low  losses  associated 
with  this  type  of  construction.  However,  when 
the  balun  is  loaded  with  a  75  ohm  load,  the 
selectivity  of  the  circuit  is  broadened  out  to 
encompass  a  30  mc  bandpass* 

The  transmitter  signal  is  coupled  by  the 
coaxial  cable  in  the  upper  half  of  the  coil  to 
the  bottom  half,  which  is  simply  a  coil  to 
ground.  However,  the  bottom  coil  is  induc- 
tively coupled  to  the  top  coil  with  essentially 
unity  coupling.  Since  each  coil  feeds  one  side 
of  the  balanced  output  and  each  side  has  equal 
inductance,  the  output  is  balanced. 

Measurements  made  by  K2HLT  on  this  72 
ohm  1:1  balun  indicate  that  over  the  band- 
pass of  1.6  to  30  mc,  it  has  less  than  0.5  db 
attenuation,  less  than  0.5  db  of  unbalance  and 
a  standing  wave  ratio  less  than  1.2:1.  Al- 
though this  balun  uses  the  small  diameter 
RG-59/U,  larger  coaxial  cables  may  be  used 
in  a  balun  of  this  type.  W6SAI  has  described 
a  broadband  52  ohm  balun  using  essentially 
the  same  technique  but  employing  52  ohm 
RG-8A/U  cable.9  This  balun  had  an  over- all 
passband  from  6  to  32  me  and  would  handle 
a  full  kilowatt.  Since  the  operation  of  this 
device  is  limited  at  the  low  frequency  end  by 
the  inductance  of  the  windings,  the  use  of  a 
longer  length  of  cable  should  result  in  lower 
useable  operating  frequencies.  The  coil  must 
be  redesigned  for  the  differences  of  each 
cable,  but  the  required  procedure  is  quite 
simple,  All  you  have  to  do  is  adjust  the  length 
and  size  of  the  coil  to  resonate  at  approxi- 


Photo   courtesy  Translab    Inc. 

Transfab's  broadband  ferrite  balun  is  a  completely 
weatherproof  unit  which  provides  a  balanced  out- 
put from  50  or  70  ohm  coaxial  lines  over  a  fre- 
quency range  from  2  to  30  mc.  It  will  handle  2 
kilowatts  PEP  and  is  available  with  either  a  1: 
or  4;  1    impedance   ratio. 
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Fig,  14.  Measuring  the  balance  of  the  balance  to 
unbalance  converter.  If  the  balun  is  providing  an 
exactfy  balanced  output,  there  will  be  no  indica- 
tion  on   the   voltmeter. 

mately  14  me  while  retaining  the  required 
bandwidth  under  load  conditions. 

The  chief  item  of  concern  in  the  perform- 
ance of  a  balun  is  the  amount  of  balance  that 
exists  on  the  balanced  outptit  line.  This  may 
be  determined  by  measuring  the  voltages 
from  each  of  the  balanced  conductors  to 
ground.  Many  high-frequency  VTVIVfs  are 
suitable  for  this  purpose,  but  the  input  im- 
pedance of  the  VTVM  must  be  very  high  so 
that  it  will  not  introduce  any  unbalance  of 
its  own. 

Since  the  voltmeter  only  gives  a  reading 
proportional  to  amplitude,  this  method  will 
not  detect  unbalance  in  which  the  peak 
amplitudes  of  the  voltages  on  the  two  lines 
are  equal  but  do  not  occur  180  degrees  apart 
in  time.  A  better  method  of  detecting  this 
phase  unbalance  is  illustrated  in  Fig,  14,  Since 


Photo  courtesy   UnadiUo  Radiation   Products. 

The  W2AU  balun  is  a  wideband  unit  available  in 
either  1:1  or  4:1  impedance  ratios.  It  can  serve 
as  the  center  insulator  in  a  dipole  or  inverted 
vee  antenna  and  has  a  built  in  hang-up  hook  and 
lightning  arrester;  This  balun  may  be  used  from 
3  to  30  mc  with  50  or  70  ohm  coaxial  transmis- 
sion  lines  and  will   handle  over  2  kilowatts   PEP. 
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MEDIUM      POWER     LOAD 
WITH    HEAT    DISSIPATING     FINS 

Fig,  15T  Construction  of  broad  band  coaxial  dum- 
my loads.  The  tapered  resistance  element  of  these 
loads  insures  that  they  will  provide  a  matched 
load  up  to  several  thousand  megacycles. 

the  stub  is  short-circuited,  it  will  present  an 
infinite  impedance  to  the  balanced  voltage. 
For  unbalance  voltages,  however,  the  quarter- 
wave  stub  is  open-circuited  at  its  end  so  that 
the  points  on  the  dual  line  at  which  the  stub 
is  attached  are  short-circuited  for  unbalanced 
currents.  Therefore,  there  will  be  some  voltage 
from  the  end  of  the  stub  to  ground  if  any 
unbalance  exists  mi  the  line* 

Dummy  loads 

The  dummy  load  is  an  indispensible  coaxial 
accessor)  which  is  used  primarily  for  tuning 
transmitters.  However,  an  accurate  dummy 
load  is  also  useful  for  calibrating  SWR  meters 
and  measuring  if  power.  Although  the  com- 
mon household  light  bulb  is  sometimes  used 
as  a  load,  it  is  not  too  suitable  because  it  does 
not  present  a  constant  load  to  the  transmitter. 
This  is  because  as  the  light  bulb  heats  up  (be- 
comes brighter),  the  rf  impedance  of  the  fila- 
ment increases. 

Commercial  dummy  loads  suitable  for  use 
from  dc  to  microwave  are  constructed  as 
shown  in  Fig,  15.  Here  the  resistance  element 
consists  of  a  conical  block  of  resistive  material 
mounted  in  the  end  of  a  metal  tube,  The 
tapered  section  from  the  center  to  outer  con- 
ductor is  used  to  provide  a  good  impedance 
match  over  a  broad  range  of  frequencies.  For 
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Photo  by  WA6IAK- 

A  homemade  100  watt  dummy  toad  that  is  suit- 
able for  use  to  200  mc.  This  load  is  made  by  in- 
stalling ordinary  two  watt  carbon  resistors  between 
two  copper  plates. 

higher  power  applications,  the  metal  case  may 
be  provided  with  cooling  fins  or  immersed 
in  a  bath  of  transformer  oil. 

For  frequencies  up  to  about  200  me,  a 
suitable  load  may  be  made  by  mounting  a 
number  of  common  composition  resistors  in 
parallel.  In  the  homemade  unit  pictured, 
forty-eight  2400  ohm,  2  watt  resistors  are 
mounted  between  two  copper  sheets  2  inches 
square,  This  load  will  dissipate  50  watts  con- 
tinuously and  up  to  200  watts  for  short  pe 
nods;  the  power  capacity  may  be  increased 
by  simply  immersing  the  load  in  a  can  of 
ordinary  motor  oil 

For  higher  power  capacity,  a  non-inductive 
carborundum    resistor    may    be    used    as    a 


Photo  courtesy  Heathkit. 


The  Heathkit  "Cantenna"  is  a  dummy  load  which 
will  dissipate  up  to  a  kilowatt  for  short  periods  of 
time.  An  rf  sampling  probe  is  mounted  on  the  top 
of  the  container  for  measuring  power  output. 


dummy  load.  The  Heathkit  HN-31  "Can- 
tenna" uses  this  type  of  construction  to  pro- 
vide a  dummy  load  that  will  dissipate  up  to 
1000  watts  ICAS  (intermittent  commercial  or 
amateur  service)  and  provide  an  SWR  of  less 
than  2:1  all  the  way  up  to  400  mc.  The  Can- 
tenna has  a  continuous  power  rating  of  200 
watts,  but  when  cooled  with  transformer  oil, 
it  will  dissipate  1000  watts  for  periods  up  to 
10  minutes.  Actually,  up  to  about  50  mc  this 
dummy  load  exhibits  an  essentially  resistive 
characteristic;  above  50  mc  it  begins  to  show 
a  small  amount  of  reactance  that  causes  the 
standing  wave  ratio  to  be  greater  than  unit) 
The  overall  effect  is  not  too  severe  on  50  mc, 
but  at  432  mc  an  SWR  of  2:1  can  raise  havoc 
with  power  and  SWR  measurements,  K6MIO 
has  shown12  that  the  Cantenna  is  slightly  in- 
ductive at  432;  by  placing  a  small  variable 
shunt  capacitor  across  the  load,  this  inductive 
reactance  can  be  nulled  out.  Installation  of  a 
variable  20  pf  capacitor  will  allow  the  Can- 
tenna to  be  tuned  for  minimum  SWR  over  the 
i ■  1 1 1 ii v  VII K  range.  Furthermore,  tests  have 
shown  that  this  capacitor  has  almost  no  effect 
on  the  operation  of  the  load  below  30  mc. 

The  Gentec  dummy  loads  are  hermetically 
sealed,  nonreactive  loads  with  a  nominal  im- 
pedance of  50  or  70  ohms,  depending  on  the 
model.  The  excellent  rf  characteristics  of  these 
loads  are  a  result  of  the  film-type  resistors 
which  are  mounted  in  a  coaxial  cavity  inside 
I  he  can,  Radiation  fins  and  ribbed  surfaces 
permit  good  heat  radiation.  The  model  52-^ 
(50  ohm)  and  725  (70  ohm)  loads  will  dis- 
sipate 125  watts  continuous  and  250  watts 
ICAS,  For  higher  power  applications,  the 
model  510  will  handle  500  watts  continuous 
or  1000  watts  TCAS.  The  model  525  and  725 


Photo   by  WA6CQL. 


H2 


Installation   of  a    15   pf  variable   trimmer  in   the 

Heathkit  HN-31    "Cantenna."  This  capacitor  can 
eels  the  slight  amount  of  inductive  reactance  that 
is  present  in  the   range  from  220  to  450   mc  so 
that    the    "Cantenna"    presents   an   essentially    re- 
sistive 50  ohm  load  at  432  mc. 
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phc-to  courtesy  Gentec,  Inc. 

The  Gentec  dummy  antennas  ore  hermetically 
ieoled  nonreactive  loads  designed  for  use  from 
jc  to  250  mc.  The  Model  525  on  the  left  will 
dissipate  250  watts  I  CAS;  the  higher  power  Model 
510U  on   the  right  will   handle    1000   wafts   ICAS 

oads  are  furnished  with  type  UHF  eonnec- 
ors,  but  the  model  510  is  available  with 
3ither  UHF,  N,  or  BNC  fittings.  For  low 
)ower  applications,  the  Gentec  model  507 
(50  ohms)  and  707  (70  ohms)  exhibit  an 
SWR  of  less  than  1.05:1  from  dc  to  over 
250  mc  and  have  a  continuous  power  rating 
rf  seven  watts. 

The  Radiation  Devices  Company's  coaxial 
rerminations  are  typical  of  commercial  dummy 
toads  designed  to  work  well  into  the  micro- 
wave region.  These  loads  have  an  SWR  of 
less  than  1,05:1  from  dc  up  to  1300  mc  and 
less  than  1.15:1  up  to  4000  mc.  These  pre- 
cision loads  are  constructed  around  special 
nicrowave  film  resistors  which  are  carefully 
counted  in  machined  assemblies,  These  loads 
are  available  in  a  low  power  model  (LP-! 
series)  which  lias  the  characteristics  noted 
above,  and  a  higher  power  version,  the  MP-1 
series,  which  will  dissipate  up  to  12  watts;  25 
watts  dissipation  may  be  obtained  by  mount- 
ing the  MP-1  series  load  on  a  suitable  heat 
sink.  The  MP-1  series  exhibits  a  maximum 
SWR  of  1.1:1  from  dc  to  1300  mc  and  1.2:1 
maximum  up  to  2000  mc. 

Another  type  of  dummy  load 
proven  to  be  particularly  useful, 
for  high  power  above  300  mc,  is 
coaxial  cable  load.  In  this  type  of  a  load,  a 
long  length  of  coaxial  line  is  terminated  with 
a  low-wattage,  non-inductive  50  or  70  ohm 
resistor.  The  length  of  the  line  is  chosen  so 
that  the  loss  at  the  frequency  of  operation  is 
such  that  only  a  small  portion  of  the  incident 
power  reaches  the  resistor  termination.  The 
loss  of  RG-8A/U  at  432  mc  for  example  is 
pretty  close  to  5  db  per  100  feet;  600  feat  of 
RG-8A/U  then  has  a  total  loss  of  30  db.  This 
means  that  if  1000  watts  of  power  is  pumped 
into  the  input  end  of  the  cable,  only  one  watt 
will  be  dissipated  by  the  small  terminating 
resistor  at  the  opposite  end.  The  beauty  of 
this  type  of  load  is   that  it  is   almost  purely 


that  has 
especially 
the   lossv 


resistive  and  exhibits  a  low  SWR  up  to  several 
thousand  megacycles.  However,  before  con- 
structing a  load  of  this  type,  consult  the 
coaxial  cable  power  charts  to  determine  the 
maximum  amount  of  power  the  cable  can 
handle  at  the  desired  operating  frequency. 

If  the  impedance  of  the  load  is  properly 
matched  to  the  transmission  line,  the  rl  power 
being  dissipated  in  the  load  may  be  deter- 
mined by  measuring  the  rf  voltage  across  the 
load  and  using  the  relationship: 


Where:    P 
E 


Z  = 


P  =  E2/Z 

Rf  power  in  watts 

Rf  voltage   across   the  matched 

load   (RMS) 

Rf    impedance    of    the    load    in 

ohms 


Example  If  the  rf  voltage  across  a  50  ohm 
load  is  75  volts,  what  is  the  rf  power? 
P  =  E-/Z  =  (75)-/ 50  =  5625/50  =  112.5  watts 

The  Waters  model  334  Dummy  Load/ Watt- 
meter was  designed  specifically  for  amateurs 
and  combines  a  non-inductive,  oil  cooled  load 
with  an  integral  direct  reading  rf  wattmeter. 
This  instrument  may  be  used  to  accurately 
measure   rf   power   tip   to    1000   watts   from   2 

to  230  mc. 

A  more  accurate  method  of  measuring 
power  that  requires  a  little  more  equipment 
is  the  standard  calorimetric  technique.14  In  this 
method  of  measurement,  the  dummy  load  is 
cooled  by  the  How  of  coolant  over  it.  The 
average  power  dissipated  by  the  load  can  then 


Photo  courtesy  Radiation  Devices  Co, 

Radiation  Devices'  precision  coaxial  terminations. 
The  model  on  the  left  will  dissipate  12  watts  while 
providing  a  matched  load  up  to  2000  mc;  the 
dissipation  may  be  increased  to  25  watts  by  mount- 
ing the  load  on  a  larger  heat  sink.  The  load  on 
the  right  provides  a  matched  load  up  to  4000  mc 
and  will  dissipate  one  watt. 
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Photo  by  WA6IAK, 

This  commercial  dummy  load  for  50  ohm  lines 
provides  a  matched  load  up  to   12,000  mc. 

be  determined  by  measuring  the  rate  of  flow 
and  temperature  rise  of  the  coolant  and  using 
the  following  formula: 

F  =  264  Q  g  S  (T0  -  TJ 

Where:   P  =  Average     power    dissipated    in 

watts 

Rate    of    coolant    flow    in    US 

gallons  per  minute 

Specific  gravity  of  the  coolant 

Specific  heat  of  the  coolant 

Outlet  temperature  of  the  cool- 
ant °C 

Inlet    temperature    of    the    cool- 
ant *C 


Q  = 


g 

s 

T 


<> 


T,= 


If  distilled  water  is  used  as  the  coolant,  this 
formula  reduces  to  the  following: 

P  =  264  Q  (T0  -  TO 

The  accuracy  of  this  technique  is  highly 
dependent  upon  the  accuracy  of  the  rate-of- 
flow  and  temperature  measurements,  but  with 
the  proper  instruments,  this  is  not  too  difficult 
to  obtain.  One  other  important  point  when 
using  this  method  is  to  insure  that  the  heat 
loss  between  the  input  and  output  measure- 
ment points  is  absolutely  negligible;  other- 
wise, erroneous  power  measurements  will  re- 
sult Also,  sufficient  stabilizing  time  must  be 
allowed  before  the  temperature  measure- 
ments are  made  because  the  thermal  time 
constant  of  this  type  of  equipment  is  quite 
long. 

Example  A  dummy  load  is  immersed  in  a 
container  of  distilled  water  which  is  being 
pumped  by  the  load  at  the  rate  of  0.5  gallons 
per  minute.  If  the  inlet  temperature  of  the 
water  is  22°C  and  the  outlet  temperature  is 
28°Ct  what  is  the  average  power  being  dis- 
sipated by  the  load? 

P  =  264  Q   (T0  -  T4) 
=  264  (0-5)   (28  -  22) 
=  (132)  (6) 
=  792  watts 


Transmission  line  filters 

A  low  pass  filter  is  placed  between  the  trans- 
mitter and  antenna  to  prevent  harmonics  of 
the  transmitter  from  interfering  with  tele- 
vision reception.  After  the  transmitter  has  been 
completely  shielded  and  all  the  power  leads 
bypassed,  the  only  way  that  interfering  har- 
monic energy  can  be  radiated  is  through  the 
antenna.  By  placing  a  low  pass  filter  in  the 
transmission  line,  this  type  of  interfering  signal 
may  be  effectively  controlled.  For  transmitters 
operating  on  the  ham  bands  up  to  30  mc,  a  low 
pass  filter  is  usually  designed  so  that  it  has  a 
cutoff  frequency  of  approximately  45  mc.  With 
this  type  of  cutoff,  maximum  attenuation  oc- 
curs in  the  middle  of  channel  2  and  TVI  is 
minimized. 

For  the  operator  who  is  interested  in  oper- 
ating on  six  meters,  the  problem  is  somewhat 
more  complex.  Since  the  six  meter  amatetu 
band  is  immediately  adjacent  to  television's 
channel  2,  it  is  difficult  to  design  a  filter  that 
is  effective  in  eliminating  radiation  only  two 
megacycles  away.  Unfortunately,  filters  are  just 
not  that  good.  However,  by  limiting  six  meter 
operation  to  the  first  one  megacycle  of  the 


Photo  courtesy  Waters  Manufacturing  Co. 

The  Waters  dummy  load- — -wattmeter  is  on  rf 
power  absorption  device  with  an  integral  direct 
reading  rf  wattmeter.  It  is  rated  at  50  watts  con- 
tinuous duty  or  1000  watts  intermittent  over  a 
frequency  range  of  2  to  230  mc. 
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Toble  4. 

Low  pass  filters 

Manufacturer 

Model 
Number 

Impedance 

(ohms) 

Attenuation 

Maximum 

Power 

(watts) 

Cutoff 

Freq. 
(mc) 

1 

Connectors 

Ameco 

LN*2 

52 

35  db  above  50  mc 

200 

40 

UHF 

Bud 

LF-60 1 

52  or  72 

85  db  Lbove  54  mc 

1000       : 

42 

UHF 

B&W 

423 

52  or  75 

50  db  above  62  mc 

100 

54 

UHF 

B&W 

424 

52  or  75 

50  db  above  54  mc 

100 

40 

UHF 

B&W 

425 

1            52 

85  db  above  54  mc 

1000 

1      40 

UHF 

B&W 

426 

75 

85  db  above  54  mc 

1000 

40 

UHF 

B&W 

427 

52  or  72 

60  db  above  62  mc 

1000 

54 

UHF 

Clegg 

372 

52 

40  db  above  68  mc 

240 

54 

UHF 

R\  I.  Drake 

TV- 1000- LP 

52 

60  db  above  57  mc 

1000 

52 

UHF 

R.  L.  Drake 

TV-100-LP 

52 

60  db  above  57  mc 

100 

52 

R-  L.  Drake 

TV-CB  LP 

52 

60  db  above  50  mc 

100 

43 

UHF 

E.  F.  Johnson 

250-20 

52 

75  db  above  54  mc 

1000 

45 

UHF 

E-  F-  Johnson 

250  35 

72 

75  db  above  54  mc 

1000 

45 

UHF 

band,  it  is  possible  to  employ  filters  that  have 
a  cutoff  frequency  at  53  mc.  These  filters  don't 
have  as  much  attenuation  on  channel  2  as  do 
those  with  a  cutoff  frequency  of  45  mc,  but 
they  will  eliminate  many  cases  of  television 
interference-  However,  since  the  cutoff  fre- 
quency is  so  close  to  the  operating  frequency, 
effective  low  pass  filters  for  six  meters  will  not 
handle  a  full  kilowatt  with  realistically  sized 
components;  most  are  limited  to  approximately 
200  watts. 

Although    low   pass   filters    are   by   far   the 
most  common  transmission  line  filters  used  in 


i 

lit,  TJtve*  *"»• 

HPII 


Photo  courtesy  Squires-Sanders  Inc. 

Clegg  Laboratories  low  pass  filter  for  52  ohm  fines 
provides  more  than  28  db  rejection  from  55  to  68 
mc;  more  than  40  db  rejection  on  any  TV  channel 
above  68  mc*  A  built  in  notch  filter  may  be  ad- 
justed to  provide  up  to  35  db  rejection  from  55 
to  68  mc. 
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amateur  stations,  hand  pass  filters  are  very 
useful  in  many  applications.  When  operating 
on  VHF  and  UHF  hands,  in  many  cases  there 
are  interfering  signals  from  FM  stations,  tele- 
vision stations  and  radar  installations  which 
are  using  assigned  channels  very  close  to  the 
amateur  frequencies.  In  some  cases  these  inter- 
fering signals  completely  obliterate  signals  on 
the  amateur  bands.  By  installing  a  band  pass 
filter  in  the  feed  line,  this  type  of  interference 
may  be  minimized.  Other  places  where  band 
pass  filters  are  helpful  are  in  local  oscillator 
chains  for  432  and   1296  mc  converters  and 


Photo  courtesy  E.  F.  Johnson  Co. 

E.  F.  Johnson's  low  pass  filter  exhibits  a  cutoff 
frequency  of  45  mc  and  provides  maximum  at- 
tenuation at  57  mc,  the  center  of  TV  channel  2. 
This  filter  will  handle  a  full  1000  watts  of  AM 
or  5000  watts  peak  SSB, 
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Photo  courtesy  Barker  &  Williamson,   Inc. 

These  B&W  low  pass  filters  prevent  the  radiation 
of  spurious  and  harmonic  rf  energy  which  causes 
TVL  The  Model  425  on  the  left  will  handle  the 
legal  limit  while  the  Model  424  in  the  foreground 
is  limited  to  100  watts. 
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Photo  courtesy  R,   L   Drake  Co. 

These  R.  L  Drake  low  pass  fitters  are  designed  to 
prevent  TV  I  from  amateur  transmitters  operating 
up  through  6  meters.  The  TV-1000-LP  filter  in 
the  center  will  safely  handle  a  full  kW  on  the 
bands  up  to  10  meters  and  200  watts  on  6  meters. 
The  smaller  TV-100-LP  is  capable  of  100  watts 
below  30  mc  and  20  watts  on  6  meters. 


when  tripling  from  144  to  432  mc  or  from  432 
to  1296  mc*  In  these  cases  tin*  band  pass  filter 
will  eliminate  birdies  in  the  receiver  and/or 
undesirable  out -of -band  radiation, 

A  properly  designed  filter  will  introduce 
very  little  loss  into  the  transmission  system, 
typically  0.5  db  or  less.  However,  to  obtain 
proper  filtering,  it  is  imperative  that  the  filter 
operate  into  a  matched  transmission  line.  Ii 
the  SWR  on  the  transmission  line  is  greater 
than  about  2:1,  the  filter  will  not  operate 
properly  and  the  insertion  loss  will  rise  astro- 
nomically. Also,  if  there  is  a  high  SWR  on  the 
line,  irreparable  damage  may  occur  to  the  filter 
because  of  the  higher  effective  voltages  and 
currents  associated  with  the  high  SWR. 

Antenna  tuners 

Antenna  tuners  are  often  included  in  an 
antenna/transmission  line  system  so  that  the 
transmitter  and  receiver  will  look  into  th<j 
proper  load.  However,  it  should  be  empha- 
sized that  the  installation  of  an  antenna  tuner 
is  not  a  cure-all  for  high  standing  wave  ratios 
and  mismatched  antennas;  all  the  antenna 
tuner  can  do  is  provide  the  transmitter  with 
the  load  that  it  was  originally  designed  for. 
In  this  respect  it  will  lower  the  SWR  that  the 
transmitter  must  work  into.  However,  only 
changing  the  antenna  matching  system  or  the 

transmission  line  or  both  will  lower  anv  stand- 

■ 

ing  waves  that  may  be  residing  between  the 
antenna  tuner  and  the  antenna. 

The  addition  of  an  antenna  tuner  in  the 
line  is  particularly  advantageous  when  it  is 
desirable  to  use  a  low  pass  filter  with  a  high 
SWR  on  the  antenna  feed  line.  As  has  been 


Photo  courtesy  Jom«s  Millen  Mfg,  Co. 

The  Millen  Company's  Transmotches  are  designed 
to  provide  a  match  from  the  50  to  70  ohm  output 
of  a  transmitter  to  unbalanced  loads  from  10  to 
500  ohms.  The  Tronsmatch  on  the  left  will  handle 
2kW  peak,  while  the  Tronsmatch  Junior  on  the 
right  will  handle  300  watts  peak,  Bath  of  these 
units  have  a  built  in  reflectometer  for  measuring 
swr. 
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Photo  courtesy  E.  F.  Johnson  Co, 

The  Johnson  "Matchboxes"  are  designed  to  match 
52  ohm  coaxial  line  to  both  balanced  and  un- 
balanced reactive  and  non-reactive  loads.  These 
units  will  operate  throughout  the  3.5  to  30  mc 
amateur  bands  and  are  available  with  built-in  swr 
indicators.  The  kilowatt  "Matchbox"  on  the  left 
will  take  the  legal  limit  while  the  smaller  unit 
on  the  right  is  limited  to  275  watts, 

previously  noted,  the  filter  must  be  properly 
terminated  if  it  is  to  work  properly.  If  the 
filter  is  installed  between  the  transmitter  and 
the  antenna  tuner,  and  the  tuner  is  properly 
adjusted,  the  filter  will  be  properly  terminated 
and  will  exhibit  the  proper  cutoff  and  inser- 
tion loss  characteristics.  Often  the  inclusion  of 
an  antenna  tuner  in  the  system  is  helpful  in 
the  reduction  oi  harmonics.  This  is  because 
the  natural  Q  of  the  tuned  circuits  used  in  the 
timer  inherently  discriminate  against  frequen- 
cies other  than  those  to  which  they  are  tuned 

The  James  Milieu  "Transmatch"  is  designed 
to  convert  the  impedance  of  any  15  to  500 
ohm  unbalanced  coaxial  fed  antenna  system 
to  50  ohms  so  that  the  transmitter  will  load 
properly.  Actually,  on  the  lower  bands  the 
impedance  range  of  the  Transmatch  is  higher, 
going  up  to  4000  ohms,  but  on  ten  meters  it 
is  somewhat  lower.  This  is  because  the  re- 
actance of  the  components  used  in  the  tuner 
change  with   frequency. 

There  are  two  models  of  the  Transmatch 

available,  tlu  regular  model  which  is  capable 
of  handling  the  full  legal  limit  and  the  Trail 
match  Junior,  which  is  limited  to  300  watts 
peak.  A  reflectometer  is  built  into  each  of  these 
units  as  a  constant  monitor  of  line  SWR  and 
as  an  aid  in  tuning  them  on  each  of  the  bands. 
The  E.  F,  Johnson  "Matchbox"*  is  an  antenna 
matching  and  switching  system  which  is  de- 
signed to  match  50  ohm  coaxial  lines  to  re- 
active or  nonreactive  loads,  either  balanced  or 
unbalanced.  The  Matchbox  is  also  designed  to 
provide  a  separate  matching  network  for  the 
station  receiver-  A  built-in  antenna  changeover 
relay  is  included  and  it  has  a  provision  for 
muting  the  receiver  when  transmitting.  The 
Kilowatt  Matchbox  antenna  changeover  system 
includes  a  time  delay  circuit  for  the  relay, 
providing   fast   make-slow   break   action   that 


Photo   courtesy    Yatter   Laboratories. 

A  Yatter  Laboratories  solid  porcelain  strain  in- 
sulator provides  a  neat  and  economical  method  of 
feeding  a  dipole  antenna  with  coaxial  line.  This 
strain  insulator  has  provisions  for  mounting  a  1:1 
coaxial  balun,  loading  coils  or  even  open  wire 
tine.  When  assembled  according  to  the  manufac- 
turer's instructions,  the  completed  unit  is  per- 
manently weather  proof  and  cannot  be  pulled 
apart. 

prevents  arcing  or  sticking  of  the  relay  con- 
tacts. This  also  protects  the  receiver  from  high 
voltage  transients  which  might  occur  during 
the  antenna  changeover  from  the  transmitter. 
A  self-contained  directional  coupler  provides 
a  constant  monitor  of  line  operation. 

The  275  watt  Matchbox  is  a  smaller  version 


i 


Photo  courtesy   Barker  &  Williamson,   Inc, 

This  B&W  coaxial  cable  connector  provides  a 
strong,  weatherproof  connection  between  the  co- 
axial feed  line  and  the  center  of  a  dipole  antenna. 
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Dhoto  courtesy  Budwtg  Manufacturing  Co, 
The  Budwig  antenna-coax  connector.  This  molded 
unit  features  holes  at   both   ends  for  element  tie 
points   ond  has   molded-in   copper    leads   for   con- 
nection to  the  UHF  coaxial  connector. 
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for  UHF,"   73f  January  1965 

13.  K.  Holladay  KGHCP  and  D.  Farwell  WA6GYD, 
"Beer-Can  Baluns  for  144,  220  and  432  mc/'  QST. 
February    1965 

14#  National   Bureau  of  Standards  Circular  536,  March 
16,    1963 


LIBERTY  ELECTRONICS  WANTS  TO  BOY  FOR  CASH 


Electron  tubes  and 
semiconductors 

Most  any  type  or  quantity 

Receiving,  transmitting,  special 

purpose,  magnetrons,  klystrons 

We  will  make  you  an  immediate 

otter  in  cash. 


Special  sale 

HP-200BR  audio 
oscillator  $65 


Surplus  communication  and  test  equipment 

AN/GRC-3,  4,  5,  6,  7,  8,  10,  19,  26,  27,  46,  VRC-12 

AN/PRC-8,  9,  10,  25 

Test  equipment  with  ARK,  SG,  URM,  UPM,  USM,  and  TS  prefixes 

Communications:  AM/TRO-1,  24,  35,  36 

Receivers:  AM/APR-9,  13,  14,  R-388A,  R-274,  R-390A,  R-391,  etc. 

Indicators:  ID-250,  251,  387,  257 A,  etc. 

Aircraft:  AN/ARC-27,  34,  38,  44,  52,  55,  57,  73,  84 

AN  ARN-14.  59,  67,  70 

AN  APS-42,  81 

AN/APN-1,  AN/CPN-2A 

Also:  Tektronix,  Hewlett  Packard,  Booten,  and  General  Radio 
equipment,  etc. 


Liberty  Electronics,  Inc. 

548  Broadway,  New  York,  New  York  10012.  Phone  212-925-6000 
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BRAND  NEW  PANADAPTOR 
PANORAMIC  MODEL  PCA-2 

TYPE  T-200 


Here  ts  another  scoop  by  SELECTRONIC:  A  BRAND 
NEW  GENUINE  PANORAMIC  RADIO  PRODUCTS 
INC,  PANANADAPTOR.  These  units  ore  small  ond  of 
a  modern  decor,  so  that  they  wit!  btend  with  any  sta- 
tion. They  come  complete  with  instruction  manual. 

SPECS: 

Power  Rec'd.:    1  1  5V  50-60  cycles 

LF.    Range:    450-470KC 

Screen    Size:    2"   dia. 

Sweep  Width:   ±    100   KC  to  0   KC 

Tubes:    1  1 

Size:    1  1"W  x6V2"H  x  10"D, 

Shipping   Weight:   20   lbs. 

Price:  $79.95 


BRAND  NEW  FR-4/U/URM-79 
FREQUENCY  METERS 

Here  is  a  real  hot  item  for  you  discriminating  hams 
or  lobs  who  are  interested  in  the  ultimate  accuracy 
in  frequency  measurements.  All  units  are  brand  new 
in  original  crates  with  spare  parts,  instruction  manual 
and  two  calibration  books.  The  spare  parts  even  in- 
clude a  spare  crystal  oven  and  crystals,  and  all  tubes. 


SPECS: 

Frequency  range:  100  KC  to  20  MC  (7  bands)  usable 
to   1000  MC 

Oscillator  freq,:  100  KC  to  250  KC  (proxy)  1250  KC 
crystal),  1  5  to  20  KC  (interpolation),  10  KC  (block- 
ing) 

Frequency  stability:   .000?% 

Accuracy:    .001  °Q 


R,F.  Output:   100  microvolts  min.  in  51    ohms. 

Audio  Output;  2  MW  min,  in  600  ohms 

Method  of  Interpolation;  Visual,  with  built  in  oscillo- 
scope 

Tubes;  30 

Harmonic  selector:  9th  thru  26th 

Power  Required:  115  or  230  V,  50  to  1000  CPS,  136 
watts. 

Weight:   146  lbs.  in  case 

Size:    22>'H  x  26  WW  x  2Q*/A"D 

Description:  a  portable  hetrodyne  type  frequency  me- 
ter for  portoble  or  fixed  use.  hAtvf  be  removed  from 
the  case  and  rack  mounted,  or  used  in  the  case 
with  the  tilt  base  as  a  table  model. 

Shipping  Weight:   160  lbs. 

Price:      $350,00 

DIRECT  PLUG-IN 
REPLACEMENTS 

PREMIUM      5R4     SILICON     PLUG-IN      REPLACEMENT 
RECTIFIER  RATINGS:  400  PIV  @    1   amp.  D.C. 
These  are   a   direct    plug-in    replacement    unit  that 
will    eliminate    tube    replacements,    greatly    reduce 
heating,  and  provide  instant  warm-up.  All  units  are 
properly   compensated,  potted  and   power  tested  at 
1    amp.  average   D.C.  current. 
PRICE:      S6.00 
5U4/5Y3/5Y3GT/5V4/5V4GT/5AU4/5T4/5W4/5Z4/ 
5AW4/5V3/5AX4/5AZ4/5Y3G  (1800    PIV) 

Our  #SA  will  replace  any  of  the  above  tubes. 
PRICE:      $1.95 

80/5Z3     Our  replacement  #SH 
PRICE:      $1.95 

OZ4/64  Our  replacement  #SE 
PRICE:      $1.95 

1.5 


EPQXY     SILICON     DJODES 

with 

silver    lei 

amps 

50—200  V 

@    .06 

2CK) — 400  V 

@    ,14 

400 — 600  V 

@    .24 

600—800   V 

@    ,36 

800 

@    .44 

1 000  or  better 

3S     54 

RDR   RECEIVER   &  SPARE  PARTS  WITH 

10  CRYSTALS 

Mfg.  by  RCA  BRAND  NEW 

Freq.   range:   225 — 390  mcs. 
You  get  two  wooden  crates  which  include: 

Box  #1 

RDR    RECEIVER   with    13   V  dynamotor  output    is 

385  VDC   @   500  ma 

Box  #2 

I — set  of  spare  parts  whfch   includes: 
1    Headset 

1  Set  of  operating  tubes  (spares) 
)    Headset  extension  cord 

10  sets  of  fuses 

2  pilots  lights 

t    set  of  connecting   cables  and   other   parts 
too  numerous  to  mention. 

All  this  in  original  military  boxes,  receiver  packed  in 
Aluminum  water  proof  case,  manual  included.  Easily 
converted  to  200  mc  Ham  Band  or  use  as  they  are 
for  UHF  aircraft  band*  You  get  all  that  is  required 
to  operate  except  the  12  VDC  Source  and  the  An- 
tenna.     BRAND  NEW 

PRICE     $34.95  each  while  they  last  f.o.b,  our 

Warehouse, 


SELECTRONICS 


1206  S.   Napa  Street 
Philadelphia,  Pa. 

HO    8  7891  HO    8-4645 


Alt  price*    ore   FOB   our   Philadelphia   warehouse.    AU   merchandise   described  accurately   to   the  he%t  of  oar  knawledg*.   Your 
purchase  money  refunded  it  not  safrsfied.   Terms  are  cash.  Minimum    order   i%   $$.    The  public   it    welcome  to   browie.    We're 
open   weekday*   8   to   5    and    Saturdays   8    to    I . 
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GET  IT  from   GOODHEART! 


EVERYTHING    UNCONDITIONALLY    GUARANTEED!! 


PROFESSIONAL    HI-FI    CONDENSER    MICROPHONE 

Brand  new  $114,85  capsule  only,  but  we  include  dwg  of  Para- 
mount Picture's  cathode-follower  preamp  using  only  3  batteries* 
3  resistors,  3  capacitors*  1  #5Tls  tube.  Mnfr's  spec*:  '±1  db 
from  DC  to  123-  )n\  usable  beyond  25  ttc;  25  pf;  —75  db  across 
ID  nwjj  load  for  10  bar  signal  at  180  t  polarizing;  will  Work 
past  1  Til  dbra;  will  siand  200  O  sliock."  Unidirectional  Siae: 
Will  lit  in  2  1/iii"  circle;  7/8"  thick  OA.  WHILE  THEY 
LAST.    [■*.  ■■!  .i.'ii.    .-fity ,  .  , * 27.50 

KEEP  LINE  VOLTS  CONSTANT  AUTOMATICALLY 
Those    Regulators.    ALL    AT    LOW    SURPLUS    BARGAIN    PRICES, 
hold  output   at   115/120    t   despite    line   dinners  "»   t    and 

load  changes  0  to  full  loud  CV:  Toned  saturating  isolating 
i ransf omiers  hold  to  l'^#  nave  14%  harmonics,  EM:  .Smo,  hold 
to  19*.  ZKHO  h-innorj.  S/EI  Electronic,  hold  to  0.1%.  37* 
max   harm,  Sola,   frirvitfen,   Superior  Elect  ri. 

CV;   250  VA  $  22,50  500    VA    $  37.50 

1   KVA       69.50  2   KVA   (230v)    .  .  .        99,50 


S/EI:   500  VA        99-50 
2    KVA  *  129.50 
2Vi  KVA  ■  199.50 
*  I t«ms  are  special  values 
10KVA 


5  KVA    (230v) 

1  KVA 

2  KVA 

3  KVA 


w     m     w     ■      i 


350.00 
129.50 
199.50 
279,50 
595.00 


EM:  6  KVAf  $279.50  (Ind.  Gen,  Radio  1570AL} 
EMI   (transistorized)  28  KVA  230V 


350.00 


ALL-BAND  SSB  RCVR  BARGAIN:  Hallirraftcrs  K-4'., ARR-T,  550 
ke  (•  i  mc  continuous,  Yuke,  CW,  Mi:w,  aligned*  grid,  w/ 
booh  i.i      2  IK*s.    S-motflr:   nuise  lratr;   3   xtl,    8    wm-xtl 

selectivity  choices.   Less  pwr  supply 149.50 

GO   cy   pwr   sply:   iESO.    SSll   product  detector: .   ?20 


TIME   LAY   PLAN:  Any  purchase  totaling  $160,01)  i>r  more 


down  payment  only 


...... 


10 


BL 


R-23  ARC  5 
A.R.C.    12 
ARR-5  revr, 


Command    revr    190-550    kc. 

if 22  Command   fevr  540- 1600 
60  cy,  am   fm.  27-140  mc 


kc 


14.95 

17.95 

149.50 


APR-4Y   AM 
pwr    plug, 
P.U.R.   for 
RA-62-B   is 
LM-14    freq. 
TS-323   UR 


/FM   Rcvr   mod,  to    115  v  50/60 
book,    tuners    384000    mc. 
tuners  975-2200   and    2175-4000 
AG  pwr  sply  for  SCR-522,   only    . 

meter,    ,01%    125    kc-20   mc. 
freq.    meter   20480   mc,    ,001% 


cy, 


mc. 


.  ■  •  • 
.... 


250.00 

17.95 
57.50 

169,50 


OTHER  MATERIAL:  Hewl-Padi  it  TefcL  Scopes,  30  type*  of  Sig- 
nal Generators,  Gertsch  material.  Bridges.  VLF  Becelvers.  Noise/ 
Field  -Slrrnrth  Meters.   WW's,  etc  etc   WRITE!  WE  ALSO  BUY  I 


R.    E.    GOODHEART   CO.    INC. 

Box    1220GC    B#v*ffy    Hills,    Colif,    90213 
Phone:  Area  213f  offei  272-5707,  meisagei  275-5347 


Transformer  pri.    1 1 7r  €0   r\  -d  sec.    12001   C.T.    @    300 

ma,  and  740  C.T.    @   235   Ma.  32001   test.   Wt,    12  lb.  $3,2 

Rented.    Attn,    semvs.    SUind-oH    lerms. 

Transformer  jiri.    105.    115  &   125v  60   eye.    Hoc.   7U0v  C.T.    Ui 
2,r)0  in  a,  Sealed  eaflfl    \lrg.  screws.  Stand-off  terms.  Wt.8  lb.  $2.50. 

Isolation    transformer.    11  5t    fiO    eye.    pri.    S«?c.    113v.    50    watt. 
Ojwn  frame.   Mtg.   holes.  Wt.   3  lb,   $i.75. 

1    KW    Variable   Inductor.   Johnson   226*5.   Sbpg.   Wt.    10   lb.   A 
rare  bargain  ml  $25.00. 

5    mfd.    nt    2000    volts    electrolytic.    Mi«.    bracket.    Wt    3    lb. 
$1,25    6a 

7  to  fi2  hi  mfd,  variable  cap    MK-50.  Single  hole  panel  mount 
ea,  or  2/$1.00. 

All    Hams   are   new    and    F.O.B.    Worth ington,    Ohio 

A.R.C*  Sales,   P.O.   Box  12,  Worthington,  Ohio  43085 


SURPLUS  WANTED 

We'll  pay  you  the  absolutely  Highest  Prices  for  almost 
any  piece  of  equipment  in  any  condition.  We'll  trade 
also.  We'll  pay  in  24  hours  tea.  Just  send  list,  or  tele- 
phone collect  for  quick  quote.  Particularly  interested  in 
all  AN/GRC,  PRC,  ARC,  ARM,  UPM,  USM,  APR,  APN, 
URM,    RT-66-70,    T-195,    R-3*2,   etc. 

MILITARY     ELECTRONICS     CORP./DIV.     SPACE 

ELECTRONICS 
4178  Park  Ave.,  Bronx,  N.Y.  10457  (212)  CY  9-0300 

SURPLUS  WANTED 


Lower  prices  on  KK  IC's 

Fuircliiltl  lias  reduced  the  already-low 
prices  on  the  integrated  circuits  used  in 
WB6AIG's  Kindly  Keyer  in  the  July  issue. 
The  old  price  on  the  JK  Flip  Flops  was  $3.95; 
the  new  is  $1.50,  not  a  bad  price  for  a  tiny 
package  containing  12  transistors  and  16  re- 
sistors. The  Dual  Two  Input  Gates  were  $1,65. 
Now  they're  only  80^. 

Somehow  the  price  and  source  of  the  etched 
circuit  board  used  in  this  kever  was  left  out 
of  the  article.  The  board  is  small  and  a  real 
horror  to  make  and  drill  with  its  120  tim 
holes  (part  of  them  number  60),  so  it  would 
probably  be  a  lot  better  to  buy  than  make.  At 
any  rate,  the  fiber  glass  board  with  all  holes 
drilled  is  $4.95.  You  can  buy  it  from  Harris 
Company,  56  E.  Main  Street,  Torrington, 
Conn. 


T.  T.  FRECK.  W4WL— FRECK  RADIO  AND  SUPPLY 

—BILL    BECK.    K4Q0K 
3S-40  Biltmore  Ave,.   Asheville,   U£.  2SS0I.   phone  254-9551 


Collins  32 VI   $129 
"      KWM1  1275 

C.E,  1 08/ 45  8 
ffo  ■..,..  $S5 

Drake  TR3/ 

ACPS t495 

Prnke  2B  Rm   $189 


■JBQ    $29,50 
Globe  4001)  .  $100 
"  LA-1   Hit.   $45 
Globe  DBS100 

kit    .  .  *  *  *    $45 
Corral   G7  7 


Hallicraftera 

SX99  ...  $65 
Hallicraftew 

HT40  tnns- 

milter  ...  $45 
Hallierafters 

SX140/spkr  $45 


mob.  amtr.    $!i9 
Write  for  used-equipment  lift  covering  many  other  pieces  of  flood 
used     gear.    All     guaranteed     and     check     oit     before     shipment 


ALL  BAND  TRAP  ANTENNA  ! 


Reduce*  Interference  and 
Nolle  on  All  Makes  Short 
Wave  Receivers.  Makes  World 
Wide  Reception  Stronger 
Clearer  on    AN    Bands! 


For  ALL  Amateor  Transmit- 
ters, Guaranteed  for  10OO 
Watts  AM  2000  SSB  Pi- 
Net  or  Link  Direct  Feed. 
Light     Neatr     Weatherproof. 


Complete  af  flhown  total  length  102  ft.  witli  96  ft,  of  72  ohm 
balanced  twinline.  Hi-Impact  molded  resonant  traps.  tWt  3 
02.  1"  i  5"  long).  Yoi  jilt  tine  to  dtflrtd  band  for  beamlike 
result*.  Eicelletit  for  ALL  world-wide  ihort-»aTe  receirert  and 
amateir  trananitieri.  For  NOVICE  AND  ALL  CLASS  AHA- 
TBCRSt  NO  EXTRA  TONEBS  OB  GADGETS  NEEDED  I 
Eliminates  &  ■epar&te  antennas  with  excellent  performance 
guaranteed  Inconspicuous  for  Fisty  Neighborhoods  I  NO  HAY- 
W1KE  HOUSE  APFEABAtfCBI  EASY  IN  ST  AUCTION  I 
Complete  I luit ructions. 

75-40-20-15-10   meter  bands.   Complete   $17.95 

40-20-15-10  meter.  54-ft.  (best  for  awl's)  Complete  ,.  $10.95 
SEND  ONLY  $3.00  (caah,  ck.,  mo)  and  pa/  postman  balance 
COD  plus  postage  on  arriral  or  send  full  pries  for  postpaid 
deiifery.  Complete  inRUllataon  k  technical  instructions  ftr- 
niabed.   Free   inform  a  yon  on   many  other   160-6   meter  antennas. 

Available  only  from: 

MIDWAY  ANTENNA  •  Dept.  A7-8  •  Keorney,  Nebraska 


Interested  in  VHF? 

Then  why  not  send  for  a  free  sample  of  the 
VHF'er  Magazine.  It's  devoted  entirely  to 
serious  VHF  and  UHF  hamming-  It  contains 
articles  by  well-known  and  capable  VHF'ers. 
All  who  want  to  improve  their  knowledge  of 
VHF  are  invited  to  subscribe. 

Subscriptions  are  $2  a  year  (foreign  $3) 

The  VHF'er 

Parks  Laboratories,  419  SW  First,  Beaverton,  Oregon 
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WORLD'S 
MOST   POPULAR 


$1  PARTS  PAKS 


I_J 


3  INFRA-RED  DETECTORS,  with  leads $1 

$25  SURPRISE  PAK:  irimsistors,  r*at,  diodes,  etc.$t 
40  PRECISION  RESISTORS,  V^>  I,  2W;  1  %  values?] 
30  CORNING  J'LOW  NOISE*'  rectors,  5  %  'too!'$1 
60  TUBULAR  CONDENSERS}  to  .5mft  to  lKv,*S&t$] 
40  DISC  CONDENSERS," 27 mmf  to  .ormrf  ici  1KV  $1 
60  TUBE  SOCKETS,  receptacles*  plugs,  audio,  etc,  $1 
30  POWER  RESISTORS,  o  *<>  SOW.  txi  2  1  Kolims.$l 
50  MICA  CONDENSERS,  to  ,  itnf,  ell  vera  t»ul  .  -$t 
10  VOLUME  CONTROLS,  to  1  meR|  switch  too!  .$1 
10°  ELECTROLYTICS,  to  BOOtnf,  asst  FP  &  ittbuUrjffl 
50  RADIO  &  TV  KNOBS,  ujbhUL  Colo i-a  &  ityles  .$1 
10  TRANSISTOR  ELECTROLYTICS:  lUmf  to  oCM»mf$l 
50  COILS  &  CHOKES,  if,  rf,  ant,  one,  &  more  .  .$1 
35  TWO  WATTER5,  as«L  inch  AM.a  5  %  too!  ■  .  -$T 
75  HALF  WATTERS,  asst  inch  A.B.,  5^  too!  ,  ,$1 
60  Hl-O  RESISTORS,  V?»lt2W,l-ft  &Sf  luesjl 

10  PHONO  PLUG  &  JACK  SETS,  totters,  amps  .  ,fl 


ZENER  VOLTAGE  REGULATORS    \  WATT 

{E>"aas3For$l    I 

Volt*  Volt ■  Volti  Voffi      VolH     VolH  Volft 


UlOD  15022033 

16D24D36 
5  12Q  18027039 

O  13  O  20O30D43 


47  D  68 
51" ]75 
56  G  82 
62Q91 


Oioo 

110 
120 
130 


150 

160 

180 

1200 


10  TUBULAR     ELECTROLYTICS,  to  500  tnC   , -$i 

INFRA-RED  PHOTO  DETECTOR  TRANSDUCER   •-$! 

□  INFRA-RED  PARABOLIC  REFLECTOR  &  FILTER   ■  $1 

MO  WORLD'S  SMALLEST  COND.,  to  ,05mf  •  .  .  .J| 

j  4  TRANSISTOR  TRANSFORMERS,  asst.  worth  $25  $1 

I  2    CLAJREX  PHOTO  ELECTRIC  CEIL,  CLG07  .  .  •  ,  Jl 

60  CERAMIC  CONDENSERS,  disc*,  npt/s,  to  ,f)5  $1 

40  "TINY"  RESISTORS,    1/lOYY,  5%    too! $t 

10  TRANSISTOR  SOCKETS  for  pnp-nflrt  transistors  $1 
|  30  MOLDED  COND'S,  mylar,  pore,  bluck  hesmty  $1 


750  MIL  TOP  HAT  AND  EPOXIES 


Sate 

PIV 

Sole 

O    19* 

1400 

D 

95* 

n  29i 

1600 

D 

1.10 

D    51* 

1800 

D 

1.35 

69t 

2000 

— 

1.50 

PLANAR 


D  7-Amps 


Silicon 
Con  I  rot  ted    Rett 


□  7-Amps 


PRV 


Sole 


PRV 


Sale 


50 

Q  100 
Q  200 
D  400 


□  600  3  25 

□  800  3.89 

□  1000  4,50 

□  1200  4,95 


1  Of       f0R   0U*    L'FALL"    BARGAIN   CATALOG   ON: 
1  Wr   □    Stmitondiiftorj       Q    Poly  Pa  It*       □    porlj 


OLY 


TERMS:     send    check, 

order,    include    pnstag-e^-nvij.    m. 

FfStf**KJJh'  Aa*«J.  nel  30  days, 

ja     mm  m*  P.O.   BOX  942A 

A  K    S  SO    LYNNFIELD,   MASS. 

"PAK-KINQ"    OF    THE    WOULD 


FACTORY 
TESTED 


SEMI-KON-DUCTORS 


pi  2  Bidirectional  Transistors  2N1641  ••• **•■..$! 
y   4  2NI70  TRANSISTORS,  by  GEL,  npn  fur  jrenl  rf  $1 

□  1  IGNITION  SWITCHING  IRANSISTORSj  0  AMP"  $1 
D  4  2N336NPN  SILICON  trannlirtors,  Trunsistron.  ?1 
U  10  ZENERS  REFERENCES    Mod.  &sst  typ** $1 


O 


1.  AMP  800  PRV 


SUBMINIATURE  4  *©r 
RECTIFIERS  $1 


O  25  GERMANJUM  £  SILICON  DIODES,  &0  test    ■  .  $1 

25  TOP  HAT  RECTIFIERS,  silicon.  75(Jmn,  no  test  $1 

10  1000  MC  1^251    GERMANIUM  DIODES  $1 

'  10  30-MC  TRANSISTORS,  silicon,    T01*.  no  tc*t   $1 

3  — 2N705  MESA,  »*#  3O0  mwp  pnp,  TOlft  .  $1 

2 — S00  MC,  2N709  NPN  Silicon  planar  T046      ,$| 

j'  10  PNP  SWITCHING  TRANSISTORS,  2S  10  4  ,TOfi  $1 

!  10  NPN  SWITCHING  TRANSISTORS,  21*1*3  8,  140  $1 

|  15  PNP  TRANSISTORS,  CK7  2  2,2N;iS,  1  07  no  teat  $1 

15  NPN  TRANSISTORS,  2N3JS.  170.  440P  no  fce*i  $1 

30  TRANSISTORS.  rf,lf#audlo  osc-ifs,T05  no  lest  Jl 


1    SILICON  POWER  STUD  RECTIF 

IERS 

200  PIV 

AMPS  25   PIV 

50   PIV 

100   PIV 

3    n   s< 

a   7$ 

a  i2< 

a  i9* 

15       □   15* 

D   2U 

D   40* 

a  65*i 

35       D    39f 

D   50* 

O   75* 

D    1,191 

AMPS    400  PIV 

600  PIV 

800  PIV 

iooo  pivL 

3        □     25* 

□     35* 

a  45* 

O     69*1 

'5        □     90f 

a  i.3s 

a  1-59 

O    1.791 

35         □    1.90 

O    2,50 

D   2.75 

D    2.95  j 

U  10  FAMOUS   CK722   TRANSISTORS,  P»»  "*>  tout  $1 

□  5  2N107  TRANS' TRS,  by  GB,  pop,  pop,  audi*  pmk  $1 

□  2  40W    NPN  SILICON  MESA  ilNi«48      -2M  iH  *   J1 
IS   ZENERS  GLASS  SILICON  DIODES,   no  test  -.    $1 

O  5  SUN  BATTERIES  TO  1 'A"  *'ws,  lile  senaitlw  $1 
O  2  2N71S  NPN  SILICON  PLANARS,  by  Fnirchild  .$| 
Q  4  2N21  3  TRANSISTORS,  mixerHWnv,  T022  .  .  .  .$1 
U  10  MICRODIODE  STABISTORS,  epoxy,  eUicoo  .  .$1 
O  3  2N706  500MW,  300MC  NPN  PLANAR,  TO- 1  K  .  $l 
TO  PHILCO  MAT  HI-FftEO.  TR  SISTORS,  untested.  $1 
_  4  2N255  POWER  TRANSISTOR  EQUALS,  WW  mseji 
D  2 — 500MC ',  2N708  NPN  Silicon  pUmnr  TO  1  u  .  .  $1 
D  3  2N711  300MW  300  MCf  PNP  MESA,  TOTS  $T 
C!fl  15  1AMP  200V  mpmuy  reclifiers,  made  by  SylvnnLn  jl 
O;  25  "EPOXV"  SILICON  DIODES,  unteaien  -*•$! 
4  ZENER  REFERENCES,  1N42B,  li-volt,  silicon  ,$1 
2  "TINY1*  2N1613  2W.  HiilMC,  TO-iii  cast*,  njin  $1 
2  500MC  TRANS*TRS/2XlHil,  tncsns,  pupf  TOIS  Jl 
1  8SW  SILICON  PWR  TRANSTfi,  «»»»  Hke2N13l2»|l 
4  2N43  OUTPUT  TRANSISTORS,  by  GK,  pup,  TOS  $1 
4  2N333  NPN  SILICON  transistors,  by  CEt  TQB  $1 


-EFFECT 


TRANSISTORS  (2$ 

ir  cxperlzncntaj  a  shop  I  —        ™ 

^1  N-channel       3  LPof 


TO-5 


LJ    10  2 -6 Amp  RECT'i,  studs,  sfllbon,  SO  to  «nioV   .$1 

U  3  -25  AMP  SILICON   STUD   RECTIFIERS    $1 

U   3  2-WATT  PLANAR   TRANSTRS,   2N*j{*7,  lOOrnc    $1 
L)   4  2N35  TRANSISTORS,  mm,  by  Syhanla,  T02li    .$1 


— _ 


LEARN    RADIO 


Album  ftnttfni  three   12" 
LP's    2V*    hr.    instruction 


THE  EASY  WAV. 

•  No  Books  To  Read 

•  No  Visual  Gimmicks 
To  Dlitract  You 

•  Ju*t  lift  on  And  learn 

Based    on    modern    psychological 
techniques— This  course  will  take 
you  beyond  13  w.p.m.  In 
LESS    THAN    HALF  THE  T1MEI 

Also  available  on  magnetic  tape* 
See  your  dealer  now! 


EPSILON  D5]  RECORDS 


206  Eatt  Front  Street,  Florence,  Colorado 


MARIN 

AMATEUR   RADIO 

SUPPLY 

COMPLETE  STOCK  ALL  BRANDS 
BUY  &  SELL  USED 

70  Woodland  Avenue 
San  Rafael,  California  94901 


PRICE   BREAKTHROUGH   ON   BEAMS 

FULL  SIZE;  new;  e&mplele  with  boom  and  hardware;  KWR 
handle!  5  KW;  adjugUble  entire  band;  %"  and  1"  alumt 
tnhinu;    coaxial    feed: 

3  El  20     122.00        3  El  15     . 

2  El  20     ,.., 16.00         2  El   15     . 

4  El   10     .  ... 18.00        4  El     6     . 

ALL  BAND  VERTICAL:  V160   (6  thru  IflO)    . 
QUADS:    NEW!    NEW!    ALL    METAL    feicept    insulators)    Cubical 
Quadi:  2  EI;  full  siie:  complete  with  boom,  aU  hardware;  terrific 
gain  and  directirity;  best  quad  ew  made;  no  bamboo;  20  mtUr 
$25;   15   meipr  $24;  rrmit  with  order;  shipped  eip,   coll. 
GOTHAM,  18Q5  Pirdy  Art..  Dest.  73.  Miami  Beach,  Fla.  33139 


+ » » » 


1:1; 
alloy 


$16  00 
12.00 
15.00 
18.95 


LARGEST  SELECTION  in   United   States 
AT    inwrsT    PRICES — 48    hr-    delivery 

Thousands  of  frequencies  in  stock. 
Types  include  HC6/U,  HC18/U, 
FT-241,  FT-243,  FT-171,  etc. 

=  END  loe  for  catalog  with  oscillator 
2400B  Crystal  Dr.,  Ft.  Myers,  Fla.  33901 
circuits.   Refunded   on   first   order. 


LOOK. ..NO  HOLES! 


FITS  ANY  C.B.  OR  HAM  ANTENNA 

THIS  RIGID  RUSTPROOF  ANODIZED  ALUMINUM 
ANTENNA  MOUNT  FASTENS  TO  TfOUH  CAR  TRUNK 
LID  IN  MINUTES  ...  AND  NO  80DY  HOLES  ARE 

kcbsmri 

SEE  THESE  SUPERIOR  MOUNTS  AT  TOUR  D1S 
TRIBUTOR  DEALER  OR  REMIT  M  55  (cited  ff  MO) 
TO  VI  MOBILE  ANTENNA  MOUNT  INC.  P  0.  BOX 
777,  AIGONAC.  MICHIGAN  i MrctiiEin  residents  «tt 
I*  sties  tu)  PHONE  30  714-7343 


SPECIFY  ANTENNA  MOUNT  HOLE  DESIRED  {%tf- 
3/r-SMALL  OR  MEDIUM  BALL) 


DEALER  INQUIRIES  IN VI If D 


£•2  MOBILE  ANTENNA  MOUNT 


*  Price — $2  per  25  words  for  non-commercial  ads;  $5  per 
25  words  for  business  ventures.  No  display  ads  or 
agency  discount.   Include  your  check  with   order. 

-A-  Type  copy.  Phrase  and  punctuate  exactly  as  you  wish 
it  to  appear.   No  ait-capital  ads. 

+  We  will  be  the  judge  of  suiability  of  ads.  Our  respon- 
sibility for  errors  extends  only  to  printing  a  correct  ad 
in  a  later  issue. 

ic   For  $1  extra  we  can  maintain  a  reply  box  for  you. 

*  We  cannot  check  into  each  advertiser,  so  Caveat 
Emptor    .     .     . 


ALL  MAKES  of  new  and  used  amateur  equipment. 
Write  or  call  Bob  Grimes,  89  Aspen  Road,  Swampscott, 
Mass.  Tel:   (517-598-9700  or  617-598-2530. 


CONVERTERS.  World's  largest  selection  of  frequencies. 
Ham  TV  vidicon  cameras  and  parts  at  low  factory-dired 
prices.  See  them  all  now  in  our  full  page  ad  in  this 
Issue.  Vanguard  Labs*  106-23  Jamaica  Ave.,  HoUis,  N  Y. 
11423. 

WE  WILL  PAY  CASH;  Wanted,  popular,  late  model 
unmodified  amateur  equipment.  Highest  prices  paid  for 
clean,    good   operating    gear.    Write    Graham    Radio,    DepL 

10,   Reading,   Massachusetts. 

ARE  YOU  SINCERE?  Are  you  really  looking  for  the 
best  deal  on  a  new  or  fully  guaranteed  used  unit?  Let 
us  convince  you  with  a  specific  quote  that  will  really 
stive  you  money.  Graham  Radio,  Dept.  10,  Reading, 
Massachusetts, 

BUILD  WUJL*a  popular  CFO-CWM  (code  practice 
Gseillator-CW  monitor)  from  the  July  1965  73,  page  32, 
The  predrilled  board  with  component  locations  silk- 
screened  on  it  is  only  50#.  The  board  with  all  parts 
mounted  on  the  hoard  is  $3  and  the  unit  assembled  in 
an  attractive  ease  is  a  remarkable  $7.95.  Order  today 
from  the   Harris   Co.f  56  E.   Main  St.,   Torrington,   Conn. 

25  WORDS  FOR  ?2.  Sell  or  buy  through  these  want  ads. 
a  terrific  bargain.  Caveat  Emptor,  73  Magazine,  Peter- 
borough, N.  H,   03458. 

COMMUNICATIONS    RECEIVERS— an    excellent    booklet 
from   the    RSGB.    Limited   number   available    for  only    50 C 
73  Magazine.  Peterborough.  It  H.  03458. 
each. 

NOVICE  AND  TECHNICIAN  HANDBOOK  by  W6SA1 
and  W6TNS.  Limited  quantity  for  only  $2.50  each.  73 
Magazine.   Peterborough,  N,  H,   03458. 

LOUISVILLE,  KEN  VENT  I  ON— October  15.  Kentucky 
Fair  and  Exposition  Center.  All  under  roof.  Grand  ban- 
quet, technical  forums,  Grand  indoor  trade -o  raina 
(bring  your  goodies),  booth  exhibits,  CW  contest,  Hon  - 
brew  contest.  New,  different.  Registration  $2  at  door. 
First  class  women's  program  and  luncheon  requires  ad- 
vance registration  S3.  Deadline  October  8.  Post  office  box 
aOiii'4.   Louisville,   Kentucky    10220. 

HA LLICR AFTER  HT-30  SSB  transmitter  80-10  meters, 
Excellent  condition,   $150  or  trade  for   VHI^  equipment 


73  MAGAZINE 


Hurt  m 


QSL  CARDS:  Free  samples,  reasonable  prices,  fast 
service.  Write  S  and  S  Press,  Box  282,  "Valparaiso, 
Florida    325S0, 


SIGNAL    LACK    PUNCH?    Slice    through    the    pile-ups  I 

4-1000 A's  guaranteed  to  full  specifications.  Postpaid,  in- 
ured $3SL95/each  2/$7&,  Money  back  if  not  satisfied. 
KGCAA,   3409   Via  Dona,    Lompoc,   California   93436. 


THREE  INCH  speakers  with  transformers,  75<*  Bicycle 
antennas,  50#*  Plugr-in  electroIyticB,  40-40-40  @  350 
volts,  $1.  Get  on  mailing  list.  Mikes  repaired*  J  &  J 
Electronics,    Box   14G,    Canterbury,   Conn. 


KW  FARTS;  Jennings  UCS-300  vacuum  variable  $40,00 ; 
H&W  Model  852  Inductor  (slight  mechanical  modifica- 
tion*   $40.00  postpaid.    Make  me  an   offer:   National    KDZ 

Receiver  ;  M03  RTTY  Test  Set;  Lambda  Model  440 
Power  Supply.  Edfferton,  E1ZCC,  :J*2  Hereford  St..  Hob- 
ton.   Mass.   02115, 


VHF-UHP  Kilowatt  Station:  50,  144,  and  432  megacycle 
kilowatt,  some  220  and  1296  megacycle  gear,  converters, 
receivers',  antennas*  test  equipment.  Hugre  junkbox.  Sell 
all  or  part,  see  it  or  hear  it  anytime.  Send  S.A.5.E.  for 
list  to  W1KSZ,  Richard  Solomon,  25  Regina  Road,  Dor- 
chester,   Massachusetts,    02124, 

GET   OUT    with    perfect   HT-37,    SX-101A:    $240   apiece. 

In  so  much  better  condition  than  average  gear,  I'll 
guarantee  them  for  30  days,  Sam  Butler,  WA5AXS; 
filMSth   Ave,    N.  ;    Texas    City,    Texas. 

HEATH  HO-13  Spectrum  Monitor  wired  by  engineer  for 
455  kc,  parts  included  for  other  IF  frequencies,  $65.00. 
VV0ICR,   Rt>    1,    Uux   357,    Parker,   Colo,   80184. 


WANTED:  Military.  Commercial,  SURPLUS  .  -  .  Air- 
in  ^rnfc,  Ground,  Transmitters,  Receivers,  Testsets,  Acces- 
sories, Especially  Collins,  We  pay  freight  and  Cash- 
RITCO  Box  lofi,  Annandale,  Virginia  1 703)  5G0-5480 
COLLECT. 


BOEHME  MORSE  tape  reader  and  motor  drive.  McElroy 
perforator.  25  rolls  of  tape.  $45.  LOCAL  SALE  ONLY. 
John    Riley.   Telephone    845-3880.    Durban k,    Calif. 

TELETYPE  WANTED— M28  typing  units,  parts,  ASR 
cabinet,  keyboard.  Sell  28,  15,  14  machines,  gears,  mo- 
tors, parts.  W4NYF,  405  NW  30  Ter.,  Ft.  Lauderdale, 
Fia,   83311. 

SELL — SRT-14  subchasaes,  precision  potentiometer  Bet, 
audio  frequency  meter;  magazines:  Electronics,  Control 
Engineering,  IRE  Proceedings,  etc.  W4NYF,  405  NW 
30  Ter.,  Ft.   Lauderdale,  Fla*   33311* 

EICO  753;  Like  new  $150.00,  AC  power  supply  $70.00, 
with  manual  and  original  cartons,  W5BGW  Box  62, 
Yellville,    Ark.    72687. 

SB-300;  CW,  SSB,  AM  filters;  7S  S-l  ;  noise  blanker; 
$250.00  each  f.o.b,,  Ed  Jurow,  20314  Harding,  Olympia 
Fields,    UL 

GALAXY    V.     Remote    VFO,     VOX,     AC     Supply,     and 
Speaker-Cabinet    $495.    Gonset    GSB-201    $190.    All    offers 
onsidered.   John   T.   Null,   407   38th  Street,  Vienna,  West 
Virginia    26101,    304-295-561*). 


SP-600-JX-1  receiver  with  manual  $275.00,  Valiant  F/W 
$200.00,  HQ  145C  with  speaker  $160.00.  Want  KW  power 
supply.  K1NLW,  Glenn  Edson,  16  Monticello  Dr.  Pax  ton, 
Mass.    01612. 

BUILD  A  CODETYPER.  Transistorized  electronic  com- 
puter-typewriter for  Morse  teaching  or  keying  your  rig 
with  fb  fist.  For  schematic,  parts  list  and  technical  dope 
send  $2  to  C am  pi j  Ironies  Engineering  Box  6606  Metro- 
politan   Station    Los   Angeles    90056. 


MOHAWK  RECEIVER  and  matching  speaker  for  sale. 
Moved  into  housing  project  and  cannot  use.  Excellent 
condition.  $150.  Brooklyn,  N*Y.  Call  996-7837  after  7  or 
weekends. 


SEPTEMBER  1966 


BROADBAND    FERRITE  BALUN 


2-30    MC 

2  KW  P.E.P, 

Completely   Weatherproof 

1:1  or  4:1    Ratio   (specify) 

Mounting  for   Beam   or 

Dipole 


i 


p- 


Nearly  perfect  characteristics  are  obtained  by  the  use  of  low 
loss  ferrite  materials  and  special  winding  techniques.  The 
transformer  is  completely  encapsulated  in  plastic  to  assure 
freedom  from  moisture  or  shock  damage,  Model  601  is  de- 
signed for  a  1:1  ratio  (50  ohms  unbalanced  to  50  ohms  bal- 
anced) and  the  Model  601A  is  available  for  applications  re- 
quiring i  41  ratio  (50-200  ohms  or  75-300  ohms).  Each 
unit  is  supplied  with  a  UG5SA/U  (type  N)  fitting  to  provide 
superior  weather  resistance. 

$19.95   Pill  Poitagi  with    matins   UG21S/U   add   $1.00. 
Write  for  data  iheet  or  let  yov   total  dealer 


TRANSLAB  INC. 


4754  Federal  Blvd. 


San  Diego,  CtlH.  92102 


HOW  TO  MAKE  MONEY 

IN 

Mobile  Radio  Maintenance" 


AUTHORITATIVE  GUIDEBOOK 

ABOUT   THl   BOOM   IN    TWO-WAT    MOBllI     HADTO 
GIVES  TACTS     FIGURES.    PAY  RATES. 

WRITE  TODAY! 


FREE 


LAMPKIN  LABORATORIES,,  INC.  Dept.  26  BRADENTON,  FLA 


H5V-350  WATTS  AC 
12V2  lb.  GAS  ALTERNATOR 

Enough  power  lo  operate 
any  popular  5SB  xmittr 
plus  separate  DC  output 
to  charge  6  and  1 2  volt 
batteries.  Great  for  vaca- 
tions, field  days,  campers, 
Model  TT35  boats,    etc.    May    be    used 

for  soldering  irons,  power  tools,  tv  sets  and 
many  other  uses.  Thousands  have  been  sold  to 
US  and  foreign  govts. ,  armed  services,  police 
depts.    etc.    Fully   guaranteed. 

Algert  Sales  Co* 

1805  Wilshire  Blvd.,  LA 


Only  $79.50  *• 


m: 


PLATE  TRANSFORMERS— $39.95 

3600-0-3600  VAC  @  1000  Ma..  CCS.  with  120/240  VAC  60 
cps  primary.  Commercial  quality  units  manufactured  by  Wapncr 
Electric  Co.  measure  13"  high.  12"  wide,  and  9"  deep.  Net 
weight  is  B5^>  Price  $39.95  F.0.B  Minneapolis.  One  year 
unconditional  money  back  guarantee.  Terms:  Check  or  II. 0.  with 
order.    Immediate    delivery.    Write   or    Phone: 


PETER  W.   DAHL  CO. 


3314   Diamond   Drive 


El   Paso,  Texas 


CATALOG 


World's    "BEST   BUYS'9 
in    GOV'T.   SURPLUS 
Electronic    Equipment 


FULL   OF  TOP   QUALITY    ITEMS  -  Tronsmitters, 
Receivers,  Power  Supplies,  Inverters,  Microphones, 
Filters,   Meters,    Cable,    Keyers#   Phones,    Antennas, 
Chokes,  DynamotofS,  Blowers,  Switches,  Ttst  Equip- 
ment,    Headsets,     Amplifiers,     Indicators,     Handsets, 
Converters,  Control  Boxes,  etc.,  etc  SEND  25tf  {stamps 
or  coin)   for   CATALOG   and   receive   50tf   CREDIT   on 
your   order.  Address   Dept.    73 


FAIR    RADIO    SALES 

P.O.  Box  1105    •   LIMA,    OHIO   «   45802 


GIANT 


mm  ■  n  ■«  i  -  *; i 

iturc*s,  nc*  diode  £»«rlo*itf  pctjl  n.  short mg 

switch  position    l'\}  precision  'e5.i£tor»  used 

|  DC  Vo4t*i        frO,5/Z,5/10,  50  250  500/ 1,000  5  000 
AC  Volts;        0  2.S/10/5O  250  500  J. 000  (I0K  opv)  i 
DC  Gur*em:  05   a   Ifrta/SOmj  250ma  1A  I0A. 
AC  Current:  00 A   iOA. 

I  Ohms  0  1HK   JO0K    |m    100M 

SH1PPLQ  **B£PA(t>  WHEN  CHECK  *CCQM*AHi£%  DSOIJI 

aim- A  IFfl  ELECTRONIC 

LAWRENCE,      r " 


Opv 


RADIO  TELETYPE  EQUIPMENT 

TELETYPE  MODELS  28  ASR,  28  KSR,  28  LFR, 
28  LARP,  28  LXD,  28  LRXDI,  14,  15.  19.  Page 

printers    Perforators,    Reperforators,  Transinit- 

ter-disir  ihutors.  P«lur  Reims,  Collins  Receivers 
51J-3,  R-388,  51J-4,  R--J90A.  Hammarlund  SP- 
600JX.  Frequency  Shift   Conveners. 

ALLTRONICS-HOWARD  CO. 

Ilox  19,  Boston,  Mass  02101  Tel:  617-742-0048 

WE  DON'T  HAVE  $1,000,000! 

But  we  hove  enough  cosh  to  pay  you 
the  most  est  for  oil  your  fate  model 
equipment!  We  wont  to  buy  ground  and 

air  communication  equip.,  teletype,  GRC, 
PRC,  ARC,  ARN,  &  rest  equipment,  WE 
PAY  FREIGHT!  Tell  us  what  you  hove 
.  .  .  what  you  wont  .  „  ,  ond  we'll  gave 

todayT   best   de°'    in   the  counfrv— 

COLUMBIA  ELECTRON ICS-Dept.  S. 

4365  W*  Pico  Bivd,   Los  Angeles,  Calif,  90019 


NAVERTER 


NEW  MODELS!       NEW  PRICES! 

—  TUNABIL1TY  —  USABILITY  —  QUALITY  — 


Hrr 


Amateur 

160   M 

to 

2   Meters 


Marine 
Police 

Short- 
wave 


TUNABLE,  CALIBRATED  solid  state  converters  to  change 
your  aulo  and  home  radios  into  excellent,  sensitive,  selec- 
tive,  calibrated  Amateur  end  VHF  receivers! 


6-1    reduction  tuning? 
HF— 2   gang   tuning! 
VHF— -3    gang    tuning* 
FREE   24"  conn,   coax  I 
2    WEEK    MONEY   BACK 
OFFER! 


Plug   Into   auto    radio! 
BC  &   ham.    ant.    inputs! 
100%    American    Made! 
9   volt   brty    powered1 
Mute    terminals! 

Size  2y4"x3Yr*4y," 


BAND 
Marine. 
Shortwave  & 
WWVtime. 
160  meters 
75  meters 

CB  &  10  M 

6  meters 
2  meters 

Police, 
fire,  & 
Marine. 

Aircraft 


•   SHIPPED    FROM    STOCK!!! 


H 


MODEL 
Marine 

ISWL 
SW 
160 
75 

273 

504 

1450 

308 

375 

1564 

1828 


COVERS 
2.0-3.0  mc 

9, 3- 10  me 
14-18  mc 
1, 8-2.0  roc 
3.8-4,0  mc 

26.9-30  mc 
49,5*54.5  mc 
144-150  mc 

30-38  mc 
37-50  mc 
150- 1G4  mc 

118-128  mc 


OUTPUT 
550  kc 
800  kc 

1500  kc 
550  kc 
800  kc 

1500  kc 
1500  kc 
1500  kc 

1500  kc 
1500  kc 
1500  kc 

1500  kc 


PRICE 
$19.95 
$19.95 
$19.95 

$19.95 
$19.95 

$29.95 
$29.95 
$29,95 


ppd 
ppd 
ppd 
ppd 
ppd 

ppd 
ppd 
ppd 


$29.95  ppd 
$29.95  ppd 
$29.95  ppd 

$29.95  ppd 


Models   with    Tunable    BFO    for    SSB-CW-AM-PM! 


160  M 
80  M 
75  M 
40  M 
20  M 
15  M 


1600 


750 
400 
200 
150 


1.5*2*0  mc 

3,4-4.1  mc 
3.84.0  mc 
6.97-7,325  mc 
14.0- 14.35  mc 
20.975*22  mc 


550  kc 
550  kc 
550  kc 
830  kc 
830  kc 
1500  kc 


$24.95  ppd 
$24.95  ppd 
$24.95  ppd 
$24.95  ppd 

$24,95  ppd 


$24:95  ppd 

Output  kits  for  use  with  home  radios,  (state  output)  $1.25. 
Watch  For  New  Models!!  Special  VHF  Model  outputs  available! 

.HERBERT  SALCH  &  CO.DepL  7,  Waodsboro.  Tet*s  7835 


TECH  MANUALS:  Special  JS.00  each -ARC -27,  CV-116/ 
URR,  AKN-oO.  TS-186D,  RC-103L  Many  others,  lLst  lOf. 
S*  Consalvo,  1Y31HD,  4905  Roanne  Drive,  Washington, 
D.C.  20021. 

EICO  723  135,  Mosely  TA-33  Jr.  tribander  $45.  Both 
nearly  new.  Or  swap  for  2  meter  transmitter,  converter. 
Pete   Hunt,    41    Woodcock,   Levittown,   N.   Y.    11756. 

YOUR  CALL  LETTERS  on  a  7x2%  steel  plate,  white 
on  red,  weatherproof.  For  ear  and  shack*  Limit  5  char* 
acters.  $2.G0ppd,  2  for  $S.75ppd.  METHODS  1011 A  Bush 
St.    San    Francisco,    CA    94109, 

YYRL'S  BIJ  EBOOI  SAVES  YOU  MONKV!  Thes«  prfeei 
without  trades:  KWM2- $675,00 ;  NCX3— $107.10  ;  GAL- 
AXY 800— *ir»i.l«;  NCL2000— $399.60 ;  HT37— $233,10: 
HX30— $152.10:  (ILOBE  KING— $179.10  up:  75S1— 
$278.10  ;  SX117— $206.10  ;  FMR8— $67.50  ;  HQ170C— 
$197.10 ;  2A — $161.10.  Hundreds  more,  free  Hat.  WRLt 
Box   919,  Council   Bluffs,  Iowa  51501, 

H'L  LULU  6  METER  TRANSMITTER,  Purchased 
Spring  of  *fil>,  like  new,  never  mobile*  Complete  details 
on  request.  WA0ILV,  Frank  Miller,  Clarkson,  Nebraska 
68629* 

COMPLETE  STATION:  Knight  T-GO,  R-SSA  receiver, 
Eico  722  WO.  All  excellent,  $100  or  $35  each,  Charles 
Jimenez  WA4ZQO.  17001  Northwest  53rd  Court,  Opa- 
locka,   Florida   33054, 


HW-22  with  HP-23  power  supply.  Sell  or  trade  for  com- 
parable value  receiver*  W.  Ellinwood  WIMPY  758  Pleas- 
ant  St.    At  hoi,    Mass.    01331. 

PM  FOR  2,  6  AND  432.  Motorola  150MC  base  stations 
(140BY)  $140.  Motorola  432MC  transceivers  T44A6A 
6/ 12V.  These  are  clean  and  complete,  with  every  tube, 
crystal,  cable,  control  head,  mike,  speaker  and  case. 
Guaranteed  operating-.  Complete  manuel  with  every  unit. 
Rated  18-20  watts  output.  Require  no  modification  to 
get  on  432MC  $75  each*  Go  where  the  action  is:  get  on 
432-9  wideband  FM.  Over  25  stations  in  Detroit  area 
on  this  frequency*  432.9MC  xtals  available  for  most  FM 
equipment  (inquire).  Just  arrived:  lots  of  clean  160MC 
12V  transceivers,  with  manuels*  Send  fur  latest  list 
(S.A.S.E.  appreciated).  Newsome  Electronics  (Rayt 
K8TJP),   2670    Pinetree,   Trenton,    Mich*   4*U83, 


HAVE  COLLINS  75S3,  32S3,  62S1  and  516F2,  Johnson 
6N2  Thunderbolt*  WANT  16  mm  movie  outfit,  K71MH 
James  F*  Binpham,  P.O.  Box  £16,  Beaver-ton,  Oreffon. 
97005- 


EICO      753      TRANSCEIVER      with      transistor      V.F 
$180,011.     EICO     mobile    transistor    power    supply    $70*00. 
Both  excellent.  Don  Norman  K8LLZ.  204  Emerson  Court, 
Elyria.    Ohio* 

TWO  BEDROOM  FRAME  HOUSE  on   large  62'  by   17<< 

lot.  Land  values  are  still  climbing.  Has  food  potential* 
Will  sell  completely  furnished  (ham  sear  not  included 
but  w?U  consider  leaving  60'  tower,  rotor  and  beam  be- 
hind) panoramic  view  of  downtown.  Good  residential 
neighborhood.  Stores,  schools,  etc.  close.  Asking  126,900. 
Call  or  write  Iverson.  WA6ZCQ  1312  Micheltorena 
Street,  Los  Angeles  90026.  Phone  No.  3  1581. 


SB-33  SB1LA   L.P.   filter,  New  condition  with  manuals 


original   boxes.  Transceiver   tunes   I  50KC    of   transmitter 
freq.   $360,   W1DFN   59   Tahattawan   Rd.   Littleton,   Mass. 


WANTED:  TELETYPE  EQUIPMENT  R-3B8,  61J-3  R- 
390 A.  Cash,  or  trade  for  new  amateur  equipment.  All- 
tronics-Howard  Co.,  Box  19,  Boston,  Mass,  Tel-6 17-742- 
0048. 


NCX5    TRANSCEIVER—NCX-A    Power    Supply,    Perfect 
—used    20    hours    $425*00    WA4GYA,    2207    Harvard;    Ft. 

Myers,    Fla.    3^MM.    Phone    WE.    6-1726. 


WANTED:  BC  221— Original-Calibration  Book— Accu- 
rate— Good  condition*  No  modifications.  Full  details  and 
price,  Tel  890-7570.  Howard  Ell.  206  Pearce  Ave,  Point 
Pleasant,  N*J* 


73  MAGA2INE 


LIKE  SIDEBAND?  SWAP  like  new  HT37  for  Heath 
Apache  or  Viking  Valiant.  C.  J*  Dixon,  K9BQW,  1818G 
Chicago  Ave*,   Lansing  Illinois  fiG43$. 


3©a  WATTS  SSB  TRIBAND  transcriver  gralany  300  with 
i tower  supply — excellent  condition,  $250 — Tony  Atsema, 
10724  Campana   Way — Rancho   Cordova,   Calif.    $5670. 

LOW  MILEAGE  DELUXE  DRAKE  2B  and  HT-S7  with 
coax-relay,  microphone.  9450  firm.  HO- 10  excellent,  $46. 
B.  Binder,  26  Sarah  Drive,  Spring  Valley,  N.  Y.  109T7. 
914-3524482. 

DRAKE  2A  RECEIVER,  speaker  $125.  C.  E.  20A  and 
VFO  $75.  Sorry  no  shipping-.  R,  Mensinjr  3160  Waverlr* 
Palo  Alto,    Calif.    326    5884* 

QSL  CARDST7TTT  WHOLESALE  prices.  "America's 
Finest"  Samples  25^  DeLuxe  35c\  Sakkers  Frintery, 
WSDED,   Box   218,   Holland,   Michigan    49423. 

TO  18  FIELD  EFFECT  TRANSISTORS  fl.tt,  resistors, 
capacitors,  transistors,  diodes,  and  many  other  bargain 
packs  send  for  list  to:  Solid  State  Pax.  P.O.  Box  206, 
Dorchester.    Mass.    02014. 

ESTATE  SALE  and  bargain  list.  Send  for  it  and  include 
SSAE.  Write  Par  add  Sales  and  Engineering  Service,  280 
Route  10,  Dover,  N.  J.  0780L 

TRADE:  Preamp  CQ  May  *63  3  nuvistors  1G-B0M :  Wen 
2  speed  %"  drill  Wlacc ;  Hy-Gain  4BD  W1100'  RG  59  u 
6-20  M.  OFFER:  Stephen  Clifton.  BOO  W.  End  AwM 
N.   Y.t  N.  Y.   10025. 

RTTY  GEAR  for  sale.  List  issued  monthly.  88  or  44  Mhy 
toroids  five  for  $1,75  postpaid.  Elliott  Buchanan,  W  6 
VPC,  1067   Mandana   Blvd.  Oakland,  Calif,  94610. 

FOR  SALE:  BC610E;  BC  614  Speech  Amp;  KWS1 ; 
32V1;   ART    13;   R388    Recv'r.    W2ZOL, 

EXCESS  GEAR  AND  PARTS,  vac,  variables,  variable 
coils,  tubes,  meters*  transformers,  2kw  linear,  diodes 
(HV),  ete.  Stamp  for  complete  list.  W6MCS,  Rt.  1, 
Box  666,   Arroyo  Grande,   Calif. 


FOR  SALE:  COLLINS  STATION  $1100-00.  758-1  with 
Waters  Q-multiplier,  matching  speaker  $825.00.  32S-1 
with  616F-2  power  supply  $450*00.  30L-1  Linear  $425.00. 
Purchased  new.  Kept  in  air  conditioned  quarters.  Abso- 
lutely perfect,  mint  condition.  Will  bear  most  scrupulous 
inspection.  New  Avionics  gear  considered*  K9DMG,  Perry 
Mowery  21  Waihel  Road,  Barton ville,  Illinois,  Phone 
697-6697- 

FANTASTIC  HAM  LOCATION  atop  1000'  hill  ISO6  view 
of  Pacific  Ocean  Antenna  OK  Two  story  3  bdrm  2%  bth. 
2  dens  2  yrs  old,  shop  area  B.  Ward  WBGDLQ  3149 
Altalaguna  Blvd.  Laguna  Beach.  Calif.  Tel  (714)  494  6110 

SBE-33  with  mike  and  DC  supply  $260.00;  SB1LA 
matching  Linear  $150,000;  DX60A  $65,00;  HG-10  VFO 
$30.00;  W0NAE.  James  R.  Boyer,  R,R,  #3,  Watertown. 

South   Dakota,   &7201. 

WANTED:  MODEL  28  TELETYPE,  R-388,  R-390A,  cash 
or  trade  for  new  amateur  equipment.  New  NCL-2000, 
$500,  All tronics-Ho ward  Co.,  Box  19,  Boston,  Mass.  02101. 

617-742-0048. 

-. — ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^*^—  ^- ^-,^— ^~ ■^_ 

STARTING  HAMMARLUND  HX-50 ;  HX^dOA;  Problem 
Information  Group,  What  problems-troubles  have  you 
had?? 7  Data  will  be  tabulated  and  available  no  charge. 
WA3CJC-  218  Cook  Avenue,  Ridgway,  Pennsylvania, 
15853 


1296  MC  MOONBOUNCE  EQUIPMENT,  crystal  control, 
receiver,  transmitter,  paramp,  16  foot  fiberglass  dish. 
SCR-584  autotrack,  pedestal;  offer  over  $1,400  takes, 
F.O.B.  ChiloQuia,  Oregon,  Steve  Mieth,  K7VXC,  Box  324. 


EXCEPTIONALLY  GOOD  EQUIPMENT-  Hallicrafters 
SX-101A-S250,  Johnson  Valiant— $250,  Hy-Gain  TH4  & 
Ham-M  with  cables — $110,  RCA  155  C  oscilloscope  $25. 
Will  negotiate  on  the  lot.  Substantial  associated  equip- 
ment. Bob  YartnuB,  K2RGZ,  632  Lefferts  Ave.,  Bklyn, 
N.  Y.  884*6336  or  SL6-7044  after  6  F31 


ARROW  SPECIALS  FOR  SEPTEMBER 

H46    Headset  Boom-mike New  14.95 

T17-D  Carbon  Mike New  7.95 

RS38A  Carbon  Mike    . . . . New  9.95 

HS33  Headset  600  Ohm New  6,95 

HS23   Headset  4000  Ohm    ...-.New  6.95 

H58/U   Headset  8000  Ohm    .        New  3.95 

HS30  Headset  600  Ohm New  2,50 

RM52  Phone  Patch    New  2,95 

TR29  Multfmatch  Trans New  .98 

ARROW   SALES-CHICAGO,  INC, 

2534   S.    MICHIGAN    AVENUE 
CHICAGO,   ILLINOIS   60616 


EVANSVILLE  AMATEUR  RADIO  SUPPLY 


September   Demo 
Drake   TR-4 

Drake   R4-A  340 

Drake    T4-X  340 

Swan  350  360 

SBE  34  325 

Galaxy  V  360 


Specials 

Mark  I    Lin 
Mosley  TA33 
Hy-Gain  TH3MK2 

Ham   M    Rotor 

TR   44 

Eico   753   F/W 


$405 
93 
85 

85 

54 

255 


Contact    Bill    Odd    or    Dave   Clark   at 

Evonsville   Amoreur    Radio  .5"PPhf 

1306   E.    Division   St.    EvansvHle,    Indiana  422-45*1 


CQ  de  W2KUW 

5%    BONUS!! 


Paid  over  any  top  offer  for  any.  piece  '*  oitcraH  or 
ground  rodio  units,  also  test  equipments.  AM  *YP«  °* 
Particularly  looking  »or  *-250  -  4-400  •   833 A 

•  304TL   •    4- 1 000 A   •   4CX5O00A  et  ol. 

•  390A  •  ARM  •  GRM  •  GRC   • 
units. 
TED    DAMES    CO. 


tubes.  Particularly  looking^tor^ 4-250^.  J-**-.8*?* 

UPM   •   URM   •   USM 
310   Hickory   St.,   Arlington,   N.J. 


COLLINS  MECHANICAL  FI>7?R^Fr455D-3i,  455KC 
center  freq.  6  db  bandwidth  3.1  KC,  60db  band- 
width 6.5  KC.  _  ,_.        „    „    _,e   _„,.«  ' 

VARIABLE  CAPACITORS—  R/Cs   all    @    365 mmf 
2  section— 180"  rotation,  %"  shoft  W/2VS     pulley 
wheel.   Dim.   2W  *   1V2"  X   V/f.  ...     _,. 

2  section— 180°  rotation,  Vernier  drive  shaft.   Dim. 

i^ec^on—  lW' dotation,  %  shaft.  Dim.  3%  x  M/a 

3  iJetion— 1 80'    rotation,   %»   shaft   x   2%"   long 

with  2"  diom.  pu"ey   wheel.  Dim.  A  x  lJ/s    x->/i/2T= 

.95  each     ./ 1*^* 

P- 5883-3  Tank  Coil,  can  be  used  in  Audio  Circuits  or 

Specs-0?.  7500  turns   of   #39    Double    Polyurethone 
Wire  topped  at  2900  turns. 

2,  Coif   when  tuned  to  750  cycles  with   .047 
plus/ minus  1  %   mfd  cap,  to  have  a     Q 
of  6  plus/minus  1- 

3.  Inductance  to  be  L6  hy  plus/minus  10% 
in  max.  pos. 

4.  Min.  inductance  to  be  600  m  hy  max. 

5,  DC.   resistance  start    to  fimsh   770   ohms 
plus/minus   10%. 

d.  D,C    resistance    start    to    tap    232    ohms 
plus/minus   10%. 
P-5883-4   Tonk  Coif,   same  applications. 

Specs-    1.  6500    turns   of  #38    Double   Polyurethone 
wire  topped  at  2500  turns.  *-**»•- 

2    Coil  when  tuned  to  1000  cycles  with  ,033 
plus/minus   1%   mfd  cap.  to  have  a     Q 
of   8   plus/minus   1, 

3.  Inductance  to  be  1.1   hy  plus,  minus  10% 
m  max.  pos. 

4.  Min.   inductance  to  be  450  m   hy  max. 

5.  D,C.   resistance  start  to  finish  520  ohms 
plus/minus    10%. 

6.  D.C    resistance    start    to   tap    150    ohms 
plus/minus   10%. 

Wiring    diagram    included    with    each    order 

.40  each      3    1.00 

Orders  under  4*00  odd   .40  for  post  &  pock. 

Government  Warehouse,   Inc. 

264   Shrewsbury   Av*„   Red    Bonk,    New  Jersey   07701 


SEPTEMBER   1966 


125 


GUARANTEED        RECONDITIONED 

\       HAM    GEAR 


D1>37#5)      ELECTRONICS 


write  mm 

FOft  MONTHLY 
FLYER. 


9f)9  HOWARD  AVE-BURLINGAME,  CAL. 


r 


TILT    THAT    PANELS 

Do  it  with  a  CAB-PAC 

romp!  Tm^nge  Includes  everything 
Vifii  ntHrd  to  makir  a  tilttnl  fnmt  panel 
on    iirt>    c«tiinct    or  chassis,    Four    suft 

plastic  IWi  with  brass  holt- lining  in- 
serts, twu  rigid  front  extenders,  four 
t>-32  mwmUng  screws  and  -inic- 
imns,  At  your  ham  dealers,  or  air  mall 
post  paid only 

BUD  WIG    MFC,    CO,,    P.O.    Box    978,    Raraona,    Calif,    92065 


j 


VHF-UHF 


Converters  and  Preamps  for  50  thru  432  Mc. 

Write  for  literature. 
Send    for   a    sample   copy   of    the  VHF'er,    the 
only    magazine     for     VHF     and    UHF     hams. 
Parte  Electronics,  419  S,W.  Rrst,  Beaverton,  Oregon 


*TW0-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 
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#  Very  difficult  circuit  this  hour, 

*  Next  higher  frequency  may  be  useful  this  hour. 

Good:  1-3,  6  8r  14-18,  21-27 
Fair:  4f  5,  9,  13f  19,  20,  28,  30 
Poor;   10-12,  29 
VHF  DX:  8-10,  14-17,  21,  29,  30 
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"TAB"     '     TRANSISTORS    *     DIODES!? 

GTD!  FACTORY  TESTED  — 

FULL  LEADS. 

PUP  100  Watt /15  Amp  HI  Power 
T036  Case!  2N441,  442f  277, 
278,  DS501  up  to  50  Volts/ 
VCBO   $1.25  <$,  5  for  55. 

2N2781443f174upto80V$3@l 

2  for  |5,  5  for  $10. 

PNP  30  Watt,  2N155,  156,  235,  242(  254, 
255,  256,  257,  301,  392,  40c  («(  3  for  $1 

PNP  2N670/300Mw  35c  ®-, 5  for  $1 

PNP  2N671/1  Watt  50c @, . .  .3  for  $1 

PNP  25W/TO  2N538,  539,  540,  ...  .2  for  $1 
2N1038  6/$L  1039  4/$l,  1040/ Jl 
PNP/T05  SIGNAL  350Mw  25c  ©•  -  -  ■  5/$l 
NPN/T05  SIGNAL  IF,  RF,  OSC  25c  @, 

Silicon  PNP/T05  &  T018  25c  ©,.  ,5  for  Jl 
Power   Heat  Sink   Finned   Equal   to   180 

So/  Surface $L50  @,  4/$5,  10/UO 

T036,  T03,  TO10  Mica  Mtg  30c  @.  ■  4/$l 
Diode  Power  Stud  Mica  Mtg  30c  @f  .  4/$l 

ZENERS  1  Watt  6  to  200v  $1  @f 
ZENERS  10  Watt  6  to  150v  $1.25  @ 

ZENER  Kit  Asstd  up  to  lOw 3  for  $1 

STAB  ISTORS  up  to  1  watt 10  for  $1 

TRANSISTORS-TOO  MANY!  O-TEST 
Untested  Pwr  Diamonds/T03  . .  .10  for  $1 
Untested  T036  up  to  100  Watts        3  for  SI 
Untested  T05/SIGNAL/sistors,     20  for  $1 
Untested  Power  Diodes,  35  Amp     4  for  $1 

Untested  Pwr  Studs,  12  Amp 10  for  $1 

Untested  Pwr  Studs  up  to  6  Amp 1S/$1 

Untested  Y* A  Tophats   . , .. ■  ■  ■  25/$l 


D.C.  Power  Supply  115v/60  to  8QG 
Cys.  Output  330  :  Tap  165V  up  to 
ISOMa,  Cased  $5  C&. 2  for  $9 


SILICON  POWER  DIODES  STUDS  &  P.F,** 


D.C. 

Amps 

12 
[  18** 

45 
150 
240 


50Piv 
35Rms 
.30 

.20 

.80 

2.50 

3.75 


D.  C. 

Amps 

12 

18 

45 

150 


400Plv 

280Rms 

1.10 

1.50 
3.25 

5.40 


lOOPiv 

70Rms 

.50 

.30 

L25 

2.90 

4.75 


500PW 
350Rms 

1.30 

2.00 

3,50 

6.50 


200Piv 

140Rms 

JO 

J5 

1.80 

3.30 

7.75 


300Piv 

210Rms 

.85 

1.10 

2.25 

4.50 

10.45 


600Piv 
420Rms 

1.55 

2.70 

3.90 

7.50 


75DPiv 

525Rms 

1.75 

3.40 

4.50 

12.00 


5U4  Silicon  Tube $2  @t  6  for  $10 

5R4  Silicon  Tube  ...$5@t  2  for  $  9 


•NEWEST  TYPE!  LOW  LEAKAGE 

•ALL   TESTS  AC  £   DC 

£  FWD  A   LOAD! 


Piv/Rms 

50/35 

.07 

Piv/Rms 

100/70 
JO 

Piv/Rms 

200/140 

.12 

Piv/Rms 

300/210 

.15 

Piv/Rms 

400/280 
.20 

Piv/Rms 

500/350 

is 

Piv/Rms 

600/420 
.30 

Piv/Rms 

700/490 
1       .35 

Piv/Rms 

800/560 
.40 

Piv/Rms 

900/630 

.50 

Piv/Rms 

1000/700 
.55 

Send  25c 
for 

Catalog 

1700  Piv/1200  Rms/750  Ma/$1.20  0&, 

10/$10 
Same  1100  P  iv/770  Rms  75c  fa ,  16/$11 
3  Kv/2100  R  ms/200  Ma/$1.80<&,  6/J10 
6  Kv/4200    Rms/200  ffla/$4  (a\9  3/$9 


Discap  >00?  <"■  6Kv 
Discap  .01®  1  Kv 

SCR-SILICON-CONTROL  RECTIFIERS! 


r    .    -    p    * 


PRV 

100 
200 
300 
400 


7A 
Q 

Q 

1.80 
2.00 


25A 


PRV 
500 
600 
700 
S00 


7A 

2.50 
3.25 
4.00 
4.75 


25A 
3.75 

4.25 
5.00 
5.65 


UNTESTED  "SCR"  Up  to  25  Amps,  6/$2 
Glass  Diodes  IN34,  48,  60,  64,  20  for  $1 


Two  RCA  2N408  &  Two  Zeners 
RCA  IN2326  on  prtd  3/$l,  8/$2 


] 


...i.*«..t. »/ T* 

...... 6/$l 


TAB 


"VOLT-TAB"  1000  Watt  Speed  Control 
115  VAC  $10  ®,  ...  2  for  $19 


W.E.  Polar  Relay  ?255A/$5  @,  .2  for  $9 
W.E.  Socket  for  £255A  Relay,  $2.50 

Toroids  BSMhy  New  Pckg  $1  m  ,  6/$5 

6.3VCT  @  15. 5 A  A  6.3VCT  @  2 A  $5  ®, 
Z  for  $8,  20  for  $60 

200  KC  Freq  Std  Xtals  $2  Ut ,        2/$3,  5/$5 
Printed  Ckt  Bd  New  Blank  9x12*  $1  @ 
Klixon  5A  Reset  Ckt  Breaker  $1  <"  ,  10/$5 
2K  to  8K  Headsets  Good  Used  $3  (o  ,  2/$5 
Finished  Xtals  Asst  Types 20  for  $1 


Battery  Charger  6&12V  Charges  up 
to  5  Amp  "Approved"  Heavy  Duty 
Design  with  Klixon  Circuit  Breaker. 
Operates  220  or  110  VAC  (tr  50  or  60 
Cys  $10  @» - 2  for  $18 


WANTED  TEST  SETS 
<fc  EQUIPMENT 
Bandswitch  Ceramic  500W  2P/6Pos  $3 

5Hy-400Ma  Choke  $4  @( 2/$5 

6Hy-500Ma  $5  @f  .... . . 2/$6 

250Mfd  (A.  450  Wv  Lect lytic  4/SSB  $3  fa 
Cndsr  Oil  lOMfd  x  600  $1  @>,  4/J3.  12/55 
Cndsr  Oil  6Mfd  &  1500V  $4  («  ,  5  for  $10 
880  Vet  <§*  735M3  for  SSB  $L2  c«  ,  . .  2/$22 
480  Vet  &*  40Ma  &  6.3  @  1.5A  CSD  $1.50 
10  Vet  (q) SA  &  7.5Vct  @  $5  @w 2/$9 

SILICON  TUBE  REPLACEMENTS 


0Z4  UNIVERSAL  $1.75 ($,. 4/$5 

5U41i20Rms/16QO.nv$2<  •  ,  6/58 
5R4  1900  Rms/2800lnv  $6i  '  ,  2/510 
866  5Kv/Rms  -  10.4Kv  $10(<V  -  3/$27 


20VAC  &  TAPS/8,  12,  16,  20V  (^   4 A,  $2  . 
32VCT/1A  or  2X16V  (  r  IA,  $5  @t   .     6/$24 


Line  Filter  4.5A  @  115VAC 5 

Line  Filter  5A@  125VAC....... . .   3 

Converter  Filter  400  Ma  Ui\  28V DC  8 
Converter  Filter  lnput/3A(rr30VDC  6 
866 A  Xfmr  2.5V/10A/10Kv/lnsl 

Ballentine  #300  AC/Lab  Mtr 

Choke  4Hy/0.5A/Z7ft  $3  (a\ . . . 

"VARI ACS"  L/N  0-135v/7,5A 

"VARI  ACS"  L/N  0-135V/3A 

TWO  866Ars  &  Fit.  Xfmr.  >♦♦< 


for  $1 
for$l 
for  $1 
for$l 

, .  .$45 
.4/110 
$15 
...$10 
. . .  h  $6 

RUSH  YOUR  ORDER  TODAY* 

QTYS  LIMITED 

Mica  Condsr  .006  <f?  2500V     ........  4/$l 

Snooperscope  Tube  2"  $5  i<i ,    2/$9 

Mini-Fan  6  or  12Vac/60  Cys  $2  ui  t  3/$5 
4X150  Ceramic  Loktal  $1.25  («.,  4/$2 

Line  Filter  2O0Amp/130VAC  $10 in  t    6/$50 

DC  Vh»  Meter/RD/800Ma  $4  Ut,  . .  2/J7 

DC  2lA"  Meter/RD/lOOMa  $3  i<j 

DC  llA"  Meter/RD/30VDC  $3  at ,  2/$5 

DC  4*      Meter/RD/lMa/$5^,  2/$9 

WANTED 

LAB  METERS!  BRIDGES! 

Modulation  Xfmr  60W/15K  to  5.7K  $5 

Socket  Ceramic  1625  Tube         4/$l,  10/$2 

Socket  Ceramic  866  Tube,  4/$lt  l0/$2 

Socket  Ceramic  4X150/Loktal ...4/$2 

Wanted  304TL  -Top  $$  Paid  I ! 

WANTED 

YOUR  -  ORDER  -  TODAY! 

2.5M  H  Pi  Wound  500Ma  Choke  ...  3  for  $1 

Knob  Spin-Crank  BC348  $1  (®r  . .  .3  for  $2 
MinrFan  6  or  12  VAC  $1.50 1^,  . . .  4  for  $5 
Beam  Indicator  Selsyns  24V AC  2  for  $10 
Precision  TL147  Feeler  Relay  Gage  $1 
Fuse  250Ma/3AG    .  _ 50  for  $1,  30O/$2 

DON'T  C-WRITE  dfe  SEND  ORDER! 
XMTTG  Mica  Condsr  .006  m  2.5Kv  2/$l 
MiniRectifier  FWB  25Ma  @  115VDC 
3  for  $1,  20  for  $5 

We  Buy,  Sell  &   Trade 
f  ?  I       SEND  25c  FOR  CATALOG        !  !  ! 
.  ,~ 9  •  n..*      Terms  Min.  Order  $5 
**1    llWf      EOB  New  York 
HD  Our  23rd  Year 

1HTA  Liberty  St.,5  N.Y.  6,  N.Y.  ;Re  2-6245 


$1 
5138/W.     E. 

5/$l 


Micro-Switch    Rated    40Amp    AC    &    DC 

50c  @,  5/$2,  20/$5 

BandPass  Filters  60  or  90  or  150Cys 

3  for  $5 

"Bruning"  6*  Parallel  Rule 

Linear    SawTooth     Pot    K 

5  or  $1 

2V3G  Tube  HiV  Repl  2X2A    . 

"SPERRY"  Wattmtr  Meas.  LoPwr  RFSelf* 

Catib/SOMuW  to  10MW -  ■  -  ;i~*i2 

Synchro  Differentials  C78249A15VAC  60 

Cycles  Less  Back  Plate®, -  < $5 

Bendix  Auto  Syns  "AY"  Series 2/$2 

PL259A  &  S0239  CO- AX  M«F 3/$2 

Phone  Patch  Xf mrs  Asstd 3/$l 

FT243  Xtals  &  Holders -Z/W 

Insltd  Binding  Posts Z0/$1 

Sun-Cells  Selenium  Asstd b/ji 

TO36/1O0W  Untested  Transistors      .  VU 

Tube  Clamps  Asstd |/f  J 

.01  Mica  600WV  Condsr f/jj 

.001  to  .006  Mica/1200WV  Cdsr 4/$l 

DISCAPS  .002  (en  6KV    .   ^/$1 

DISCAPS  .005  @  1KV IJ/JJ 

DISCAPS  ,0012®  6KV J/Jl 

DISCAPS  .01  @  1KV .•  - 6/*1 


Stevens  Precision  Choppers  $2@,       3/$5 

Heiipots  Multi  Ten-Turn  @, ■  $5 

Precision  3-Turn  Pot  («-, |J 

Precision  One-Turn  Servo  Pot  @,      _  ^$1 

Helipot  Oials  $4  ui 3/$J0 

5  Gang  Servo-Pots  $2  @f -  *f*b 

Snooperscope  Infrared  Tube  Image  Con- 
verter HiSens  1"  dta.  HiResolution  up  to 
350  Line/in  $5  @,    3  for 


Vibrator  Special  Asstd . 3/$l 

Crystal  Oven  &  Holder  ..    - .  -  $2 

THERMfSTOR-VARISTORS  -  W.  L 

D167019  Vol.  Limit  $3  (<$, J/$J0 

D168391  Therm  Coup,  $1  @, IjVg 

D158392  Therm  Coup,  $2  (o  , 6/jD 

D170396  HF  Pwr  Meas.  $2  @t  —  -—  Ml* 

1C  Bulb  Time  Del. 2/$l,  15/J5 

38C/20259  Bridge  $4  @, V?W 

Mold  Scope  DuoDecal  Socket ....  — 3/$l 
Molded  Diheptal  Socket  3/$2 

Ceramic  Maginal  Socket _4/$l 

Octal  Molded * -  *  ^/j 

Octal  Ceramic 10/Jl 

304TL  or  829  Johnson  Socket , $1 

X-Formers  All   115V-60Cy  Primary  — 

2500V  («i  lOMa  &  Fil  $2  @, 3/$5 

1100VCT  in   300Ma,  6V  in    8A,  5V  0'    3A  & 

125V  Bias,  abt  1200V DC  $5  (a), 4/$15 

2.5V  @  2A  $1  <$   3  for  $2 

6.3  y@  1A  $1.50 ©, 4  for  $5 

1-177  Tube  Hickok  Type  Checker  $39 

G.  E.   YYZ-1  Decade  Scaling  Counter  & 

Dual  Channel  &  Meters $45 

Pirani  Vacuum  Gages $39 

IJESCM  Var.  Pulse  Ten  Step  Delay  Network 
TD.  5USEC/Z100i.>  &  .03  to  .5  „.. $36 

AM  TIME  PROD  500cys  Fork  Amp         $33 
"VFC"  Vibrator  Feeder  Controller 

Type  5-CShake  Table) $100 

Black  Light  Lamps/UV $2 

Osram  Mercury  HBO100W/2 

Hilntensity  DC  Lamps $20 

Osram  XBO450W/P  Lamp   $50 

G.  E.  #190T3/CL-60V/Q-lnfraR  Lamp     $10 

Tuning  Unit  BC746  Make 

Bantam  1  Watt  less  Coils 3/$2 

Welch  Duo-Seal  HAWB  Lge  Cap  Hi  Vacuum 

140Ltrs/M  &  Mtr ...  $200 

Consolidated    Vac.    Corp    PMC115A    Dif- 
fusion 'ION  Pump     .     .  > $125 

HiVac  Valve  CVC#VCS21  @f $75 

Temescal  VAC  Valve  @f $12 

Electronic     VAC     Deposition    JAR    less 

Glass  Bell  6*  ID $1M 

W.E.  =293  Spring  Relay  Tool 2/$l 

CD307A/6Ft  E*t  Cord  PL55  &  JK26 $1 

Carborundum  Fine  6"  Stone 2/11 

Binding  Posts  5Way/30Amp  R&B 5/$l 

Tubes  6AG7  or  6AC7  — ...........     3/$l 

WANTED  TUBES  ALL  TYPES 
We  Buy,  Sell  A  Trade  As  Welt! 
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BREAK 


THROUGH 


WRITE   US    NOW 
FOR   KING    SIZE   TRADE-INS 
YOUR    PRESENT    GEAR! 


NOW  FOR  THE   FIRST  TIME 

TABLE  TOP  LINEAR  FOR  UNDER  $500.00 
GUARANTEED!  2KW+  PEP  SSB  INPUT  and  1200 

WATTS  PEP  OUTPUT,  ALL  BANDS  80 

THROUGH  10  METERS. 


EXCLUSIVE  GALAXY  LINEAR  FEATURES 


Revolutionary  new  circuit*  Sustains  Ht-Effi- 

* 

ciency  10-80  Meters, 

Most  compact  2KW  Linear  ever  made.  R,F. 

unit  just  6"  x  10*4"  x  1V/4V.  Same  as  Gal- 
axy III  and  V. 


NEW  ALS!  (Automatic  Linearity  System)  An 
improvement  over  conventional  ALC. 

MOST  TALK  POWER  EVER  in  this  small 
size. 

Operates  AB1  at  all  times. 

Built-in  antenna  switching  relays* 


* 


INPUT :  2MO  Warn  PEP  SSB,  1 , OOO  Watt$-CW,  1,000  Wgtts  RTTY 

Complete  tube  replacement  cost  under  $30*CHX 

Uses  ten  6HF5  s  in  new,  efficient  design. 

Full  Power  from  any  100-200  watt  output  exciter. 

Tubes  fan  cooled  for  longer  life. 

SIMPLIFIED,  reduced  power  tunemp. 

One  knob  bandswitchmgP  80  through  10  meters. 

High  efficiency  PI-NET,  matches  40  90  Ohms  impedance. 

Built-in,  adjustable  low-pass  filter. 

3rd  order  distortion  -  30DB. 

115  230   VAC    power   supply. 

Shipping  weight  (Linear  and  Supply)  Approx,  55  !bs. 


POWER  SUPPLY 

Heavy  duty  potcer  supply- 
has  115/230  VAC  primary, 
conservative  2KW  CCS  rat* 
ing  with  grain-oriented  sil- 
icon steel  core,  solid  state 
rectifiers.  All  cables  sup- 
plied. Power  supply  can  be 
placed  under  desk  for  op- 
erating convenience.  Pro- 
tected by  attractive  cover. 


leo  t   Meyertofi 
W0GFG 


GET 

YOUR 

FREE 

'65  CATALOG 


Name. 


WORLD  RADIO 
LABORATORIES 

3415  West  Broadway 

Council  Bluffs,  Iowa  51504  City. 


Q    Send  information  on  Linear  Amplifier* 
3    Send  quote  on  separate  sheet.  ~        ^  ott 

□    Send  new  catalog,  Dept"  73~VK 


.Call. 


Address^ 


.State^ 


Zip. 


■ 
■ 
■ 


ua 


73  MAGAZINE 


"The  ONLY  Transceiver  today 
without  compromise  for  the 
in  SSB  performance!" 


designed 
Ultimate 


You  must  COMPARE 
before  you  Buy  — 
why  settle  for  LESS? 

•  300  watts  —  conservatively  rated 
with  highest  efficiency.  Better  than 
200  watts  output  on  all  bands. 

•  Selectable  — Upper  or  lower  side- 
band. 

•  Smallest  of  all  the  high  powered 
transceivers,  (6"  x  10l/4"  x  liy4") 

•  "Sharpest"    of   all    transceivers  — 
special  McCoy  6  crystal  filter. 

•  "Hottest"  — receiver  of  them  all  — 
independently  tuned  RF  stage. 

•  Complete  80  thru  10  meter  cover- 
age. 1  megacycle  on  10  meters- 

•  Designed  for  both  mobile  and  fixed 
station  use. 

•  "Superior/'  audio-derived,  dual 
constant  AVC  —  virtually  block- 
proof! 

•  Features  "Shifted  Carrier  CW." 

OPTIONS 

D.CSUPPLY-Efficienttransistorized 
supply*  with  thermal  overload  pro- 
tection. Provides  full  power  for  Gal- 
axy V  from  12  VDC-  $89.95. 

AX.  SUPPLY— Completely  solid  state. 
Provides  full  power  for  Galaxy  V 
from  115  VAC,  50-60  cycle.  -  $78.95. 

REMOTE  VFO  -  Provides  split  fre- 
quency operation  on  receiving/ trans- 
mitting when  used  with  the  Galaxy 
V- $69.95. 


** 


The  House  the   HAMS  Built!"        >■ 


Leo  I*  Meyerson 
W0GFQ 

President 


GALAXY 


5  BAND  TRANSCEIVER 

The  most  Powerful  —  Reliable - 
Rugged  Transceiver  ANYWHERE! 


Ask  the  HAM  who  owns  one! 


$ 


399 


95 


Buy  it  while  you  enjoy  it 
for  only  $18.00  monthly / 


WORLD  RADIO  LABORATORIES  739A 

3415  West  Broadway     Council  Bluffs,  Iowa     Zip  51501 

Please  ship  the  following: 

D  GALAXY  V- $399.95        □  A.C.  SUPPLY- $79.95 

□  Remote  VFO -$69.95        D  DC.  SUPPLY- $89.95 

□  Enclosed  is  my  Money  Order  □  Check  □  Charge  it 

□  Specifications  &  Package  Informatioa 

□  Quote  me  on  Attached  Letter. 

□  FREE  WRL  1966  Catalog 
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Call 


Address 
City 


State 


Zip 
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